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\-0(CH,)„' 

X 

9/l^^/vaSr*U. n' (i, 1~2 24T?c7?S^Sr*. 
nfi. 1~2. 0 0 0«S^Sr«-r) T^Tn^fl^y 

[0 0 0 1] 

:7t (Electroluminescence ^ f."F, ELt^^^"1"S) 




-0(CI-l2)n 




30 (FluorenebasedAlternating Copolymers) iRlZ-tiV^ 
[0 0 0 21 

[$§*Oa^ffj iffjfe, W^^i^X^^ZELmi^n. Ga 
U-f, ^^^-f^^-— K (Light Emitting Diode, JWT, 

^<oiLm^-Si^mx\ j£v^iSa(DLEDSrl^jti-5r.t;i5 

[0,0 0 3] -eCT', aia, rcoj; ^'iPom^^r^^L 
fc^r^^ (Appl. Phys. Lett, 51. p. 913 (1987)) RX)^ 
ia^^^ (Nature, 347. p. 539 (1990)) E L^t^d^Fj^^ 

so t/#efl3p7-2 6 2 5 4^) , Xit. ^tS-filg-a-** 
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(5) 



rSiS^^ (la^^ltfFWO 9 2/0 3 4 9 1 WO 9 
3/1 4 1 7 7-§-^t)«W0 9 4/1 5 3 6 8-§-) Sr^® 

-f^o ^UT, :Lixh^^tE(om^B^^—rf (CR 
T) . 7'7X-7x-^;^7"w (PDP) . Rnm^y'-^ 
y^yu^ (LCD) ^i'cmi-^ilkm-tW-m:h^-7'^:!^ 

[0004] 

= (Synth. Met,. 50 (1-3), p. 491 (1992) 

. ^O^Adv. Mater. , 4, p. 36(1992))l|dSfc">? x ^ft- 



v9 

5.t;#fe(D^#/j:#,©l§^Sri-5 P P VXO^P T hSI^ 
•■($: (Synth. Met., 62, p. 35 (1994). Adv. Mater., 4, 
p. 36 (1994) . St/Macromolecules, 28, p. 7525 (199 

5))t«^$ti-TVN5;&s. ^(Dm:m.-x.mmmx\ 

T-t>ti^$H-C^''5 (Jpn. I. Appl. Phys. . 30, p. 194 

) 1 (1991)) a^-a-sr^-rsiii^^ 

[0 0 0 6] 

a-g-flE(4i!>:co-^^ (I) lcJ;?)«^$tu5o 
0 [0 0 0 7] 
[^t4] 




(I) 



[0 0 0 81 {^^. R^TJ^R' (l^tl^^tLTK*. j^* 

v-S. XtiT9/l-=3r/l-S^^U. ^^^^^^ 

/u, >r y^^^/i^> K-rv-zK -^^i^ 
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0<CH2)n' 




OR 

t 




R 



0(CH2)n 




[0 0 1 1 ] Wf. R" SO^R' ' ttx ttl'ifiX^m 
*-r) n»il~2, Oporo^^ 

[0 0 12] ::r-c% ^^Ww^tfi-^flswa-^Stt^f;! 

tl>5,'Sl-*J»'^T, fi-^at LrHl~2, 0 0 0;55 
^f*L<, 3~i, 0 o o-C'feSr. t;ii5Ht>:$?^,U>v 

n-f, m^i-£. <ik^<Di5mX'h^^ ^ yy- ^ -y^i (Witt 
ig) KlS:; (J. Am. Chera. Soc. , 82, p. 4669, Org. Reac 
t., 25, p. 73 (1977)) (TfE©SJJ^5t (a) #fi?.„ 



R" 



R 





0(CH2)n' 



4^. R. R' . Ar JkXy^nS-t^ SutficoS^^m l^o SiS 
5?; (b) - (e) tC*5l^-CtI^1t) . ^^^-i—^/^- 

(KnoevenageD^S-g^ (J. Org. Chem. , 25, p. 813 (196 
0), Maacromolecules, 27, p. 3009 (1994)) (TIS<^S 
(b) mm . ^<J^^^J>^%m\^^^^V^ (Hec 
k) (DiiWi (Org. React. , 27, p. 345 (1981), Macromol 
ecules, 28, p. 6410 (1995) ) (TlS^^KJ^^S: (c) # 

fiS) . tuiE«^S:ffli^S:^fe (*[l^$fPS3, 4 0 1, 1 

5 2-i*. J. Chem. Soc, Chem, Commun. , p. 32 (1992), 
Science, 269, p. 376 (1995)) (TISCO^/S^ (d) # 
m) . RXftfV^J^- tert -/ h^^yV<DXot^^1^^& 

(J. Polym. Sci., PartA-L4, p. 1337" 
(1996), Synth, Met.. 62, p. 35 (1994)) (Tffi<OS/S 

5C (e) #R8) ^Sr: *|ge^tc^ijffi-r5:^i:;05i?#^o 

[0013] 
Ut7] 
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(B) -h OHC-Ar-CHO 



(n.Bu)4NOH 



CN CN 



(C) + f^Ar^ 




R R' 



(c) 



BrCH; 




2) 6«i\ys\s 



R R' 



R K 



BrCH; 




t-BuOK 




[0 0 14] x.^tum^wtm-r^t. ^^.^y^^^bs 

[0 0 1 5 ] :*:^iajlcioi.^T(i. 7}^;^7^^^7 Ajfii: LT 
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^^ri/T/l^^^f-yvS, T )^^^'yT )'^^^\/T T 
2. 7-t'*>^ (y'ci^;^^/^) -9. 9 -v>T/V:3^;l^>^ 

6^18 ^(OT y ^/vSs T y — y'l^:^-:^ v-SXtiT 
7 ^'V^^'VS-ea^ ^ v-co^ ;^ ^ ^. ^ Afi^s 

m\-fhfi^o v^T/i-T^t: Kir LTfi. ^/V^^'/VT 

L<fli, 4-v^T/l^^>'l^-2, 5-v^5l^>'l-^/i-^>^if 

aT-5^«S07K« 2^0;ase«l^tvfc5S^#^^>^T/V•r b 
/utf7,^^>'V, 2. 2' -3^fi3, 3' -^L<(i 

4, 4' — V^T^/V'^: >'l^i/:7:3i:=:/l'ai — V^/VXrt V^^"^ — 

1, 8-X(i3, 6 -v^7^:/V^>rl-T>^ h^-tV-COi: 
ofiiTy\^y^:y'yT)^'f>:^y\\L^m. 2, 6-v>7}n;v 
^ .'Vt'^y v'V'. 2, 5 -v^^/U^/w:^^^'^ 2, 5-v> 
5t;/V^7W^:4-:7:3i>-, 3, 4-i/T>'V.=^/V-- 2, 5-i> 
7^>'V.^/lx^:^>^ V, 5, 5' -v^7^;/V^/l— 2, 2' 
-"df-isry 1, 4 -v>r/^=3e;w- 2., 5-v^7^:/V 

/V-^/V- 2, 2' — f'tr'n— /u, 5,. 5' - i/J^/U- 5: 
— 1, 1' — t't^n— 3, 6 -v^Ah:>'^^>'l^v=^Vy' 
yyl^, 3, 6 — v^/1^/l^^:>'i^v^^>'>^^^^^>^. 2, 

(2-Xfi3-^U< ti4-7j^>'V^:/V'7:n::^ 
/l-) -1,:3. 4-v^7:cn;V^Tv^T>^— T^^^ 

/i>-3, 6-v=^yw^:;^;^/w</-;U£oj: 5?'<^.^^t6c^^ 
2 2B*T*c^T/i-=3e/i-Si^cttv^ pTyv^/^-S-ea^; 
$ ttfc v^^/v ^ yw^ yv^ jjs 5 ^• 
[0 0 16] ^fc. >>^-<-?— yyV^ (KnoevenageD^-g-:- 
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16 

^-/T->r^/t: (Wittig) SiS•CfflV^fc^/T/vyt fMt^ 

[0 0 17] 3!t:i. /<y^y^J>^%tm^i^^^y^ (Hec 

my' '^=^Mt^^^^ ^^yi^"^ '^T^'r—V. hy - o 
- h y yV7j^;^:7^>'. h y t^^^/vt ^ vcoJ: 5 ^ >' 

>^ u nAt^yWA^^^E^''e:7/V;tW'>'Xti9 -T^'t-^/l^^b 
< f±9, 9 -v>Tyi-=^/v:7/v:;e-u>'Sr**T*aS-r5 
2, 7-v^-7'ci^:7yV;^U'VXti^:t0 9>f4aO7k^ 

-v?tr::^yV'^Vif>', p-v^t:':=^yi-^>'if>^. 2, 2' 
-Xti3.- 3' -^U<tt4, 4/ -^y\f=^;v\fy:^=^ 
30 /V, 2, 5 -v^b'r:iyvf^;^->^:ji>'. Rl^2. 

[00 1.9], m.m.m^m\^^xm%^^hiimx 

yi^) >'yv;e-u>'5:t;^-?:(0^^i*$r h^'^^^^^t^^ t: 
YuyyyW^'^Xti V ^7 A-tert-:/ h^^v- KXfin 

50 • i'^nit2X\t:fTJ^/^/v) yii^:t\^>RXI^<DmMi^ 
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[0 0 2 01 imm<oy}\^ir\y^ylhWyi^^m^i^ 

^^5^ (#M^2- 1 3 5 3 6 1^. <I#M¥3- 1 5 2 1 
8'4-§-. Jit/#M¥6-2 0 7 1 7 0-^) 

1 Onm-i M«J¥$lJ:^a$tv/c*tiN-Srfflv\ -:^> It 
i^tb-Cli. -M-yi^A, -^i/^ix-^A, 

fi, TKy 2, 5-b';x ( 4-v'3i 

'?^;VT$y7i=/i') -1, 3, 4-:^■=5f■1^v=T>'— 
>'K XttN. N' -v'7 3:=i/l^-N. N' - 
/W^ai^/V) -1, 1' -f7i=/V-4. 4' -v'T 
(TPD) m^&.^^mtVX^ihV (S-^r 
/y/— /V) T/'V'5^l>A, 2— (4 — tert— :/^/V.7 
-5- (4-t'7i=/V) -1. 3, 4-:t^ 
f-v^ry— .'K 2, 4, 7- h y = h n 77^:^1^/ 

[0 0 2 1 ] ^ LT. *^PJro^^a-^f*:^HufS<DlE?L 

-a-^*:>R.t^^^tt© p p vstJ'p T hmm-i^i^^ o ^m.^ 
tf, Tif y 7vstj5jKy (i. 4-^^v' 

/W;i-=^v'7 3^=^u>'-2, 5-v''l'^V'fc'=i^>') . XJi 
j^y (3-^^->/V'5^:^7 3i>') , ;zf:^?^©7/v:ti/V 
^^ift^^^ p n co J; 5 'i^lt^^^l-^*^ 

J; 9 pg^i- 5^1- ^ -li: 5 :: t T 1 5 „ 

>'5R;S5>^=-§r4f y f-/l-?!7/w^i/->'WC>c}-U0. 0 0 1 

L < »±. 0 . 1-50 m»% i i^e 5 i 
niii~ 1 iu Ic/^^S J; 5 1- UT^ffli-S., -ifc. jE^L-EsJiS 
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iLTti. y ^ y ^>'K JKyTiJ'y/V^^ 

;^T--'v, TKy;^^^^^, /jf y K, /Kytg-dit' 

7Ky3i5^u->'. ^y T'nfix^', jKyTi?yo=i 
h y /V, /Ky t'^^wfp y kv. ^Ky if=yuT/i^3— 

3l^y ^T'ny^ F-v, /if y 

u—h, y i/— jKy '^i^^^'. A 

BS\ /Ky jjfy t'=iyv7s/'ft;i^coj; pi^c^nl 

[0 0 2 2] 
[00 2 3] 

[0 0 2 4] 2. 7-tf;^ -9-^:^ 

3 P^^^^^if-g— '^=3f-v'/V7/W:ru>'5 0. Og 
(0. 2mol). /■«7*;/l'AT/V'7=^t K6 0 g (2. Omo 
1), ^t/3 0%OHB imm^md O O gSrAiX> 6 0 
■C CDMSE t? 2 4 ^raStS $ -^fco SfSf^ X i^ti.* T'tfiS 

-:/vtt^T*+:5^l-^jS$*, 74 g (8 5%ilx*) 
fe05ElflsS:»fc» gJ!,-^fil 4 3-14 Sti-efcofco 
1H-NMR;^'<^ h/t' (^^CDCls), d 0. 88(t. 3H, CH3). 
40 1. 25(m. 8H, CH2), 2. OKm, 2H, CH2). 3.98(t, IH. C 
H), 4.63(s, 4H. CH2Br), 7. 39-7. 72 (m; 6H. 
[0 0 2 51 2. 7 — \^7^ (Zfti^yi^/Xy) -9—^^ 

^>'juy/u:t\y>'4 3 . 6g (0. 1 mol), f y 731 — 
zU/f:;^7-f 8. 7g (6. 3mol), Stl^N, N-v* 
;^^7V*;yWAT5 K5 0 OmL*A^^, ilsfttMSt?! 2^ 

50 T'}»^f$tvfc3L (753if^/W3i-x>'W^i«+tc=^>«?{c:}igT 
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9 2. 2 g (9 6%iR^) coSfecoH^*: 

lH-NMR^-<^ h/l- (?gjKCDCl3), d 0.25(br, 3H, CH3). 

1.60-1. 24 (m. lOH, CH2), 2,83(t, IH, CH), 5.66-5.7 
6(d, 4H, CH2Br), 6.76-7. ll(m, 6H, y ;Vir\^=^;V^^ 
m). 7. 49-7. 81 (m, 30H, 5f 

[0 0 2 6] 2. -9. 9- 

3 Py' 9:^=3(^=9, g-vr^^Vyi^^'/Vr^U'^/a 3. 4 
g (0. Imol), /-^^^/l^/VAT/l'V^t: K3 0 g (1. 0 
mol). 3 0%COHB rffi^^?S3 0 0 g. ^U«4 8%CD 
HB ftK^JKI 2 0 gSrAtt. 6 Ot:T 2 4^rBlRi^;$ 
iirfco SiJi^f^^ ^M*TMK$r{g:T$*ti:. 5.0 OmLco?^ 
7KT-|SS^S^^^4'^3e^^L./c:^^. 2 0 0inLC0v?>^pn;^ 

^ii:. 4 4. 2g (8 5%um) <Dm^mm^j:^&i±<^h 

1H-NMR;^-<^ h/V (^j^CDCls), d 0.59(br, 6H, CH3), 
0.72-1.04(m, 16H, CH2), L95(m. 4H, CH2), 4. 60(s, 

•4H, CH2Br), 7. 33-7. 62 (m, 6H/ 
[0 0 2 7] 2. T-yf:^ i'fu^^'^^Jl^) -9. 9- 

3ayyy^=i\Z2. l-M^y^ (y'n-^p* ^/U-) -9. 9 
— ^y^e!^i^jvy;V:^U>'2^, Og (0. OSmol). h 
/W:7ni.— >^V7jx>^:7^ ^^3 9 . 3g (0. 1 5mol). J^U^ 
N. N — i/;?* ^/^'7^^/vi^T ^ K3 0 OinLS:AH.> 3§ift?M. 

:^--y:y^X+ji^\zm.i^^^. A9. 6g (9 5%1R 

1H-NMR;^-<^ h/V (^j^CDCls). dO. iKbr. 6H, CH3), 
0.62-l,09(m, 16H, CH2), 1.39(m/4H, CH2). 5.21-5. 

28(d, 4H, CH2Br), 6.83-7.27(m, 6H, 

m. 7. 54-7. 75 (m, 30H, 5S=#f^) , 
[0 0 2 8] 2. 7-h^;^ (VT/^^/l^) -9--^:^ 

Sr{ixfc5 0 OmLco3 uyv:^^\^nU\^fci^^'^^^^ 



20 

/lx4^:3^v/ K3 0 OmLt v'r>'>fk:M- y ^7 A 2. 8g 
(0. 0 5 7mol)^Att, QX.\cM^\^Ut^hW^\^ 

2, 7 ..(:/n2^.;^^/v) -9 
:tl^>10s (0. . 0 2 3mol)S:^>Srtr^JPLfct^. 9 

a^^^S^TiST^-^. 5 0 OmLO^@7KS:»P;tfcm. 
2 0 OmLCDi^i^nn;^>5^VT'3[El^Kl^;^4^Srttat 

/v/--:arf->^ (1 : 1) ^'T^SiSS^ii:. 5. 7g (7 

6%<D)i^m) (Dmi^^ntco t<Dm.^i^i 30-131 

1H-NMR;5^-<^>/V (^j^CDCl3), 6 0.89(t, 3H, CH3), 
1.25(m, 8H.. CH2), 2. 04(m, 2H, CH2) . 3.90(s, 4H, C 
H2CN) , 4. 02 (t, , IH, CH) , 7. 35-7. 79 (m, 6H. 
[0 0 2 9] 2. 7-v':;^P^— 9. 9—iy^^i^/l-y 
20 /i':^ui^co^^ ' 

mmwm%TXBWmH(D5 0 OmL(D3nyy:^=^\cx 
9, Q—iy^^-y;Vy;V:^y>'3 3, 4g (0. Imol) 
SriffMbfcN, N-v^>^^/i-7j^/Vi.T^ K3 0 OmU^% 
*:*4 8 g (0. 3mol)S:^^lcS5^JP 
bfCo ?fcV^T^ l^mx-l 2^rp^S/^:^ii:fct^. 5 0 0mL 
2 0 OmL(^v>:3i^/Wai— ,7^/l.-C3lHlttmU. 

-^:y^XW^^n^^. 4 3. 8g (8 9%ll3l*) (OSfe 

lH-NMR;?^<<i5' h/V (^j^CDCls), 6 0.55(br, s, 6H, C 
H3) , 0. 73-1. 03 (m, . 16H, CH2) , 1. 90-1. 94 (m, 4H, CH2) , 

7. 41-7. 53 (m, 6H, . 
. [0 0 3 0] 2. 7-b^'^ (yp^7i^;V) -9-12 

40 3 Qyyy^=^\C9-^ h^iy^^h^iy^h^'iy^'^^^y 
jV:^\^>3 1,, 2g (p. Imol). /-^^ /jN/UAT/l'-r t 
K3 0g (l, Omol). 3 0%COHB r 5BSe^iS3 0 0 
g. &t;4.8%<DHB ftK^JKI 2 0 gSrAti. 6 0"C 
-e2 4B#r«^Si?;^$ii:fCo Si^Sm^ 1^?^4-C?^«^teT^ 
itv 5 0 0mL^D^^7KT*Si^?^Sr^5KLfc^.^ 2 0 OniLCO 
i/>>an7^>$'^-i?3[H]ttfflL/Co ^ttm ^ttfc^miSriJ 
5r^iS'&Lfc;^^.,St;7K. ISfPN a HCO3 TK^rSSt/:^ 

50 f¥^^<biKfettcDfo5?Ki*:Sr#fCo 
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(Di^-^mm 5rfflv^Ti»s^u^^«sr^^^■^^ 39. 8 

m-mRP^-<^ hJl^ mmCdC^), 8 2.28(ni. 3H, OC 
H3). 3. 41-3, 71 (m. 12H, OCH2CH2), 4.09(t, IH, CH), 
4.60(s, 4H. CH2Br), 7. 25-7. 71 (m, 6H, 
[0 0 3 1] 2 / 7-}fy^ (-/P^y^/V) -9 - (2 
- r2-- (2-?^ KarVJi N:3r-» ^^/Vl 

mi^:^. MSIK ^S:t;?5g«=' v^>'-y— Sr^S^^-lL (D lo 
3P'7^y^^lC2, 7-^^;^ (:/n^;?«^/W -9- 
{2- C2- (2-7f h^V^n b^^v/) ^ 
/V} >^/V;e-U>'2 4. 9 g (0. 05mol), hVy=^=^ 
;Vit-:A'7 ^l^Z 9 . 3g (0. 1 5mol). ^^TJ^N, N- 
ix;^^y'V7^/WAT^ K3 0 OmL^AtVs 3§JJf£M^ 1 2 

(C^jS^^i-. 4 8. 5 g (9 5%i|5i*) (D^^COm^-^ 20 

m-\m:^-<^ h^i^ (^SEcdcIs), 6 1.22-1. 4i(m, 2H, 

CH2). 2. 16-2.42(br, s, 3H, OCH3), 3.41-3. 71 (m, lOH, 
OCH2CH2), 4. 18(t, 1H; CH), 5.58-5.81(6, 4H, CH2B 
r), 6.81-7.22(m, 6H, y^;V:^U>'^$i^), 7.27-7.84 

(m, 30H, ^mm 

f O Q 3 21 N- f 2 - [2- ( h^v-Ji h 

Kl91g (2. 6 1mol)fi.U?l, 2-v^i5^na3^>5^>' 
it-^y^Ti^]) (Phosphorus Oxychloride) 19 7. 6 g 

(1. 2 9moi)^^>^t;i}jSTUfco »:v>-t?. n^^JtW.^ 
^t^*-e#?^bT. l0#rp^ai^l>fcl^t. ^t/or*-e/^ 

^cN- {2- [2- (2-7« h^^^v-^ h^^v-) ^ h =^ 
Vj^^yV} :^;W^>/— /i-2 1 . Og (0. 0 6 7mol) 

1. 5L CD7JC7k^^T^SRUf:l^^. 2 00^L(O'y{^ 

is-g^ Lfc^g. su^*^ tafDN a Hc 03 7k^?sst;^^g* 

X'»^LT}*1\ ^a^^SSr^J-^L. ftETRgftg^-^^^v- 

Sr^^ScOS^g^^^/v-tTSHW^gfa^-^; 1 0 8 

-10 9"C-CfoS 1 1." 1 g (4 5%iK^) O^HfecD 
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Ih-NMR;^--^^ h/l- (^^CDCls). 6 3.48-3.56(ni, IIH, 
0CH2CH2St/0CH3) , 3. 98(t, 2H, OCH2). 4. 61 (t, 2H, 

NCH2). 7,62(d, 2H,^SiS), 8. 13(d, 2H, 

8.68(s, 2H,5?#]^), 10. 15(s. 2H, CHO) 
[0 0 3 3] m-A-^CO-^Jjfe 

^JS^d 1 

aKU (y/l^;^l^>--2. 7-v^>r/Vh^^U>--N- (2 
- r2- (2-^ f-^yj:- K^V) J^^/V} 

^*#H*TT*mt^a^^^^l 0 0inL:7 7>^=itc:2, 7- 

^!?i^^l. 75g (2nimol) i: N- {2~ [2- (2 

h^eV^h^v/) ^b=¥v'] -3. 
7^;/l'^/V:;i7yW^>^— /l^O. 7 4 g (2mmol) ir SrAtb> 
i^7K:3^^ / — ^'Ve OmL^TJ^^ P a7^^/Wi^ 2 OmLt^^^lCl 

5%^^$tifc^^2: 3 gS-att^trStoT^^^rtcJB 
Ti-^o ?^v^T^ l^tET^i 2^FflRjc£;$i^:fcf^. 0. 1 
N ffi®&7K^^KlmL$:AtbTSJ^::^^i^Tb. t^ftliLfciEIft: 
^rMig bfCo ^El#:S^p<^ /-^l-T*«feV^4 O'Ct^*?^:*- 
^•:f:ytp'x^+^\:in^^'^. 0. 8 2 g(^^&Ei^<^^ 

^f\.2, 7 0 0>Rt;^l. 6 9T-foofCo 
1H-NMR;^><^ h^'V (^jSECDCls): 6 3.3-4.'0(br, d, :7 
;^:;^V>'-CH2:&t;^:?S7/W^y— ;W-T/l-=idev/), 4. 3-4.6 
(br, s, NCH2). 6. 5-8.4(br, m, t'^/l^. St/5?#i^) 
[0 0 3 4] HJfe^il 2 

(9-^=3e->/v:7/i^;^i^>--2. 7— v^-fyVb'^^U 
:x-N- (2- r2^ (2-;^ K:3eVjiSjF-» 

HffifJ l 2, 7-t"^;^ (:/u^;^ 

z^^K&l. 9 2 g (2nunol)- tN- {2- [2- (2 
l^^v-ic txdpv-) m h^v-l-ni^/V} -3, 6-v> 
/Jn/P^: /V:^/W^>^— /VO.- 74 g (2inmol) ' 
-^fcJfe*. 0. 8 6 gO||feSl^*cO^.JSS'&^*5r1#fCo 

ftStj^^J-T-ft^^SrSy^bfci^fe^fi. ^tb^S, 9 0 
O^U^l . 8 7-T?fcofCo 

1H-NMR>^ ^ > /l' (^i^CDCl3) , 6 0. 6-2. 2 (br, m, y 
jviry>-^t^1&). 3,4-4. 0(br,d, V J\^:^U>'-CU, y/i- 

1o/Vy<yr'-;VRUTJV:=i^'y), 4.3-4.6(br, 
s, NCH2). 6.6-8.3(br, m, t^'^yP. RXf^mW) 

[0 0 3 51 |IJ£^!l3 
tKU (9. 9 -v>^^'>/l^:7/l^:;j-U>-- 2. 7-v^^>^V 
b^z^U>--N- (2- r2- (2-y haev') 
m K jev-T :»/W^— yW-3. 6-v>>r7Vh^^U 
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7^;;^7^;^!?AJS2, 09 g (.2nimol) tN- {2- [2 
- (2 h^v-rn h^V) nth^^v-] -3. 
6 — i/^/'V§7W;^/W^>^— yVO. 7 4 g .(2mmol) t ^ 
S-g^^^fc^g*. 0. 9 2 gO||feEI^*:<D^Ha'^#:Sr 

1H-NMR;^-<>J^ h;-!^ ;(^!SECDCl3), 6 0.6-2..2(br, m, y 
;V:^Uiy~mV5m). 3. 3-3. 9(br, d, ij ;V/<:/-^v-T 
ypr^^v'), 4. 3-4. 6(br, s, , NCH2) , ,6. 6-8, 4(br, m, t:'' 

[0 0 3 6j mmmA 

tKU (9- (2- r2- K:3rVJi harv/) h . 

-N- (2- r2- (2->< KarVjiKarv-) JiK:^ 

^/l-) .-9-s{2-C2- (2-7«. h^^^v-^ h^v') ^ 

i^±£2. 05 g (2minol) iN- {2- [2-. (2-7« 
h=3^v'rc h^ix) :ii h^V] .^if->'V}.;-3 , 6-v^7^:y^ 
^/U;tr/W-<y— ;V0. 7^4 g^ (2inmol) ; tSra-^^itfc 

^g^. 0. 8 1 gCOMfe@^<^^^aa^«s:i&.#fco ^Ife 

t/^J^T-ft^J-^Sray^Uf-^g^tis ^H^**T'2. 9 0 0^i: 
t/l . 4 l.T^fcofCo , ^ • 

iw-mr::^^^ (^iKCDCia), 6 2. i-2.4(br, s, y 

>'V;e-l/>'-CH2), 3.2-3. 9(br, m, :7/V:^ U^--CH, :7/V 
;e-l/>'t :?t7;V/-^y— /V-T>'l^^^v'), 4. 3-4. 6(br. s, 
NCH2) . ; 6. 5-8. 4 (br, m, }f=^;\^. ' RU^^M) 

[0.0 .3 7] mMms . 

vry }i^=^u>~'n- 12- r2- (2—;^ h^^v-j^- h 

S^#iaaT-emt^S^{i-<^l 0 0inL>^^>^=ilc:T2. 7 40 

(VT/ 7*^/1^) - 9 -^^v'/v:7yv;e-u>'0 . 
66 g (2mmol) tN- { 2 - [ 2;- (2-^h=¥v'^ 
h^rv/) aihaE-->] oi^yp} — 3,- 6— 
/^>^-yW.O. 7 4 g (2mmol) ir ^iftMUfcT^ h5 t K 
u:7^>'2 OmLtC^^tcS^^Lfc^. -7 8/C*-C?^i|] 
L/cio Omol CD7K^^t:^ b^-n-y^/l^T 

^ /V-0. 0 4mLS:-r'r ^ n 
aM^.-CjgTL/Co ^^V^T^ 3 0^>f^. ?^«Sr5 0°C* 
T^^>v(;i#?^^-^T 1 2^fp^Sl?&$i|:. 0. 1 N^S&tK 
mm 1 mL^AnxSiS^ri^T ^-^fcm. I^S/«?SSr 2 5 so 



gl#:5ry.^/-;VT-StV^4 OXct)^^;^— 7^>'^'-C+^ 
0 . 8 0 g.(^)^fe[ilft:cD^a»'a'#^^# 

i^^mm^n tLTfflv^TGPc^3:J:?) aa^i^^^^ft 

RU^^^-T-A^J-^Sra'J^l-fcSSMf^^ ^^T.^*tl3 8, 7 0 
0:at/4. 2 8T?fcofco 

1H-NMR;^-<^ h^'V (^j^CDCls), 5 0.5-2. Kbr, m, y 
;\^:tl^y-mKW:). 3.2-4.0(br, m, y/Up^uy-CH,R 
t;^:7/V;J-U>-t ;P-T/V^:^i/), , 4. 3-4. 6(b 

r, s, NCH2), 6.5-8.2(br, m, b'::^/V, J^lf^^m) 

[0 0 3 81 mi^me . , . 

/KU (9. 9-v^^=^v-/V>^/V:^l^V-2. 7-v^-<7V 

-i>X^^-9 , 9 -v?;-^:3^i/;i<y^/^;^i/>'.0. 9 8 g 
(2mmol) . m-><b'^^/W^:<^if >'0. 2 6g (2mmo 

1) .,W^W<y^:^^'^ 1 8. 2mg, Rxf h.y - o- h y 

/V7j^>^:7^^-1 2 4mgS-5ffjKbfciv^7«^/V.7^>ri.AT^ K 
1 5mL\C^^\cm^^l^M$^ h.y 4inL 
Sratt^-eJSTLf^o *V^T^,, 3 O^fg. m^Sr 1 0 0 

5 OmLCO;^ ^ / —Mz.'^.^ {zm^Xmi^^^tti^^fCo 
glf*: ^ ^. ^ / -/yxm 14 0 °C.<^KS:^--^ >^>'4^ 

^T^^cnm^"^. 0.. 8 1 g <oMfe@«^coi^gia-^^*:^# 

1/ > ^mmmK i: L T ffl V ^ T G P C J: 19 aiVi^^^J^T- 

.0 O^t/3. 2 1 TfcofCo , . . 

IH-NMRy^'^^ h^W (^itCDCla). 5 0.4-2.2(br, m, fll 

6.5-7.8(br, b'^/W, 
. [0 0 3 9] ^MM J . 

tKU (9. . 9 -v^^=^i>'/V>^/V'^l^>^— 2 . ■ 7--J^Jl- 
*JS0iJ6i:[s]1«^^:;fyfifetci:i9. 2, . 7-v^yp^- 9, 

9 —i^^^iyjVy^^^^^.0 . 98g (2mmol) tp — 
v^b'^yk^V-^V-O. 2 6 g -(2inmol) t/kA^^-^tl 

0. s 5 g(Dn^mw<Di^mm^i$^^mt^o mm 
met mmti::^m^ ^ 9 . mm^m^A^mRU^'j^^M^A 

^f?SraiJ^L;fe^*:fl. ^^^^'^^2 6,. 3 0 0^^1/ 2. 8 
9Xh^tCo 

.1H-NMR;?.-<:^ l-y^ .(i^^SCDCls). 6 0.5-2. 2 (br, m, fl§ 
I^iS), 6.5-7,8(br; m, b'^yl-, ^t^3^«i^l) 
[0 0 4 0] IIJfe0ij8 

. tKU (9-^^->yt^:7;V'^U>-— 2. 7— v'^;V'b'^::^U 
mmmi tmmtiijjmz.x^.^ 2, 7-b';;^ (r/u^y 

^^Ajfil. 9.2 g (2minol) i: yUT/^X b K 
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0. 27g (2minol) t STfi-B-^iir^o^g*. 0. 6 2g 

IH-NMR^^-^^ h/V (^i^CDCla), 6 0. 7-2. 1 (br, m, fli 
flSi^). 3.7-4.0(br, s, :7/V:^l/:/-CH), 6.5-7.8(br, 

[0 04 1 1 mmm^ 

USSfi^Jl tI^1t?i;^ftt-J:?); 2, (:/n^7f 
^/V) —9, 9 — v^^=35^v'>'l^>'/^:tU'>'(0 h y :7:ji -/l^ 

7j^;:^7^:=^^>AJtg2. 09 g (2mmol) t 7^ 1^:7 ^ /PT/l^ 

y^^tKO. 27 g (2ihmol) irSra-a^^-frfc^g*. 0. 

6 8 z<Dn^mwo^^mm^w-k'\^tz. mmmi 

^SrS'J^Lfd^^mfi^ -^enmas. 2 0 0^0^4. 4 

lH-NMR^-<^ h/l^ (^ia^CDCls), 6 0.5-2.2(br, m, fl§ 
flSf^), 6.5-7.8(br, m, fc'^/K RXJ^^M) 
I 0 0 4 2 1 mM.m 10 
tKU (9 2 . 7 -v^^/V-b"::^!^ 

SJfeMl 2, 7-t:'>^ 

^/v) '— 9 —^^iy;vy;i^:t\^i^<D V ]) y 31=^;^-^:^^^' 
^^^A:Sl. 9 2g (2mmol) t y ^ ;\^r ¥ 
0. 2 7g (2mmol) t ^rS-^- 0. 64g 

a'J:£Ufc$g*ti. ^iX^^Hl 2, 7 0 0St/5. 01-C 

lH-NMR;=<^^i^ h/X- (^i«CDCl3), 6 0.6-2.2(br, m, ^1 
flSt^) , 3. 6-4. 0 (br, s, y U V-CH) 6. 4-7. 8 (br, 

[004 3] mMm 1 1 

tKU (9. 9-v^^^iy/V7/V;^t^>"-2. 7-i^-<>^V 

HJSB^Jl tllHt^'c^^ffit^li t). 2, 7-t:';^ (:/a^;^ 
^J\^) -9, 9 -v''^^V'/l^:7/V'::t-UV(7:) h y y^:3i^>^V 
x^;:^.7h::^e7i^ifi2. 0 9 g (2mmol) b-^ ^y^ ^^T^\^ 
XtKO. 27g (2mmol) t^rS^^-frfc^S*. 0. 

6 9 g o^nn^mw(Dmm^%wm^f^. 1 1 

5>*^^ffliJ«bfc^mtt. ^•n'etl4 3, 5 0 0^t;^4. 
1 2T*feo/Co 

lH-NMR;^^i5^ Wl^ (^J^CDCla), 6 0.4-2. 2 (br, m, 
TOJ^), 6. 5-7.8(br, m, t':=i/K 

[00 44] SSE^J 12- 
/KU (9— ^^'Wl^'7/U::j-U>--2. 7 -i^W^v^l^fc'^^l^ 
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^JSC^ill irIS«^<f:frfet3:<t 2, 7 - 1:^;^ (^p^t^ 

^!>AiSl. 92g (2mmol) t2, 6 - v^7J^;V^ /Vt" 
yv?>^0. 2 7g (2mmol) h^m^^^-^fz.'^^. 0. 

6 6 gon^m^owmm^^^m^o 'mmmitmm 

**S'J3gLfc)g*tt. ^tv^*tv2 0, 8 00^0^5. 1 
OT*foo/Co 

10 IH-NMR^--^^ h/V- (^iftCDCla), 6 0.7-2.2(br, m, fli 
, 3. 7-3. 9 (br, s, >^ /l-:^ U ^--CH) , 6. 6-7. 8 (br, 

[0 0 4 51 mMm 1 3 

tKU (9. 9 -v^^^-WV^>V;^l^>^- 2. 7-v'^/V 

HJSMl i:l^1ti^^;^jfe(^ct 2, 7-t^>^. (:/n^p< 

-9 , 9 -i^^=^v'/V'>^;l^;**l-'>'<^ h y ^'^^ 
7^^;^7^^^r>ASS2. 09 g (2mmol) i2. 
^/Wt^'y v^V-O; 2 7g (2mmol) i: SrM-^ ^"^tfcJig 

20 0 . 6 8 g <on^mw(Dmmm^^^"i%t:^o 

^T-S5J'*S:SiJ^Ufc$g:^fi. ^fh^fiZ 5. 7 0 OS 
^53. 3 3-e&ofco 
■1H-NMR>^.^^ K/V- (^^SECDCls), 5 0.4-2.2(br, m, B 
a^K), 6.6-7.8(br, m, St/^^^^*!^) 

[ 0-0 4 6 l UffiM 1 4 
TtfU (9 2. 7— v>^/Vb":nU 
30 ^J£M1 i:lKHII^e*Sl;iJ:i9. 2. 7-\fy^ (^ir'^T^ 
^y'W) —9—^^\y/i^y/i^:i'Uiy(DhVy^=-/^^y^^ 
nr^i^igl. 92g (2mmol) t 5, 5' -v^7^;l-^/V 
-2, 2' -lft:'n-;VO. 40 g (2mmol) t STm-g- 
^iirfc^*. 0 . 7 8 g cD^fe@«sco^M^»:^^t# 

SOO^tJ^l. 7 5-e&ofCo 

1H-NMR;?^-<^ hyv (^j^CDCla), 6 0.7-2.0(br, m. fli 
fl^i^) , 3. 6-3. 8 (br, s, y U >-0\) , 5. 4-5. 8 (br, 
40 d, P — /WGH2) , ' 6. 0^7. 8 (br, m, t'^/V. RXf'B^ 
W) 

[0 0 4 71 15 

/K'J (9. 9--^^^-y;\^y;\^:^\-'l^-2. 7-->^^/V 
b"z^uV-2. 2' -b"b°P"/i^- 5 . 5^ 

^i£0ijl tl^1t^^i:^ft(:::ct '9 . 2. 7-t^>^ (^n^^ 
^/V-) -9, '9 - v^^^v'>'l^r7>'U';^u:/(7) h y ji^/l- 
7t->;^yt;::^5' A±g2. 09 g (2inmol) t 5 , 5' -i^^J^ 
/W^/V-2, 2' -b't'P— /VO. 40 g (2mmol) i 
so SrS-g-^ii-fc^g*. 0. 8 5 g 
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8, 0 3T*fcofco 

IH-NMRy^^^ h>^V (^iftCDCls), 5 0. 4-2. l(br, m. II 
5. 5-5. 8(br, d, t'n -yWCH2), 6. 1-7.8 (br, m, 

[0 0 4 8] Hffi^J 16 

^/v) — 9 — ^^v'/i^'7;v:^i/X^ 1" y ^'i^^^^ 

GZg, (2mmol) t 2 , ,5 - v^tJ^/I^ ^ >'V:7 
^V-O.. 25 g (2minol) t Srfi^^^ifc^*. 0. 6 

^ffliJSLfc^Sti. ^tb^'^^2 0. 2 0 0SO?4. 35 

lH-NMR>^^-<:^^ h/y #jSCDCl3), 6 0.6-2. 2 (br, m, fli 
ft^f^), 3.8-4. 0(br, s, U'>^-CH) , 6.2-7. 8(br, 

[0 0 4 9] mmm i? . 

tKU (9. 9— >^^=^v'/V>^/V;^U^^— 2. 7-v'^7V 
fc^i^UV-:7^>-- 2. 5-v^^7l^l:'^^U>-) (^-^^ 

^yl') -9, 9 — i^^^v'/v:7;W:;^U'>'(0 h y ^^in^/l- 
7}^;:^^z^r>AJS2. 0 9 g (2mmol) t 2, 5-v^^/V 
^/v:7^>^0. -.2 5 g (2mmol) i: SrS^ ^iirfc^^s ■ 

1 . 7 8T*fcofco 

ih-nmr;^^^ h/i- (^jSECDCia), 6 0.5-2. i(br, m. m 

mm), 6.2-7. 8(br, m, b-r^/W, St/^*!^) 

. [0 0 5 0] mmmi s , ■ 

tKU C9 -^^v-/l^r?/l-^t^:^- 2. 7 -v^^/Vt:"::^U 

mmmitmmti::^mzx^. 2, 7-^-^;^ (:/n^^ 

^^'AJSl. 92 g (2mmol) i:2, 5 -i/Tj^yV-^ 
:^y:^>'0, 28 g (2mniol) t^rM'&^it/c^*. 
0 . 6 2 g coig»feElfl^o^H«'&fl^Sr#fco mMM l 

^^ft^*5ray^bfc*g*li. ^n^:*tx9, 3 O O.^U^ 
3. 8 9T^foofCo 

lH-NMR;:^^i> h/V (^{«CDCl3), 6 0.6-2.2(br, m. flg. 
Ki^), 3.7-4. 0(br, s,. :7yV;t V^-CH) , 6. 4-7.8(br, 

[0 0 5 1] IISte0iJl -9 

/KU (9. 9 — v^^^->;w:7;uc^u-v- 2 . 7-v^-</V 
b^U>--^:^:7jiV-2. 5-i>>i^>^l^b^^UV) (O^ 



28 

f^/W) -9, 9 -i/^=^.>'>'V->'>'^:^l^>'CO h y 7 Jl::^>'l- 
7^^;;^7}^::^^ A:S2 . 0 9g.(2ininol) t 2 , 5-v>?^>'l^ 
:x7Vf^:t-:7:n>'0. 28 g (2mmol) h^W.^^-^f:i'^ 

0. 6 8 gOjgMfegl«J(^^H*'&^^^#:^Co 

0^5>^»5^^SrS'J:eL.fc*S*fix ^:tb^:*tu5, 6 0 OJi 
t/1 . 7 ST^fcofco ... 
10 1H-NMR>^^^ h/V (^j^CDCla), 6 0. 3-2. 1 (br, m, fli 
fl^l^), 6.4-7.7(br, m, b'^v'K RXl^^m . 

[0 0 5 2] mmm 20 

tK'J (:7 7V;j-U>-- 2. 7-v'^/l^b'z^U->--3-^=3e 
'>yV^:^7:nV-2. 5 -v^^;Ub''::::U->-) (0^}& 

mmmitmm^^i5mKi:K^. 2, 7-b^>^ c/n^;^ 

5g (2mmol) i: 3 -^.^ V/V- 2 , 5 - v^/J^/V ^ 
;^-:7:iiV0. 45 g (2inmol) i: «r»^$i^/ci^*:. 
0. 5 8 g 05!pfeEI^*:cOlgjafi'a-^S:1#fc:o l|Jfet?iJ 1 t 

fi:9^^Sra0^bfc^mti. '?:^^'?:*^^8,. 6 0 O^r/3, 
4 3T*fcofCo 

1H-NMR>^^:^ h/V (^jSECDCl3), 5 0.8-1. 8(br, m, |g 

2.4-2.7(br. s,^:;*-7^>'-CH2), 3. 7-4.0(br, 
s, >^/P;^U>'-CH2), 6. 4-7.8 (br, m, b^^^/K ^1^31' 

[0 0 5 3] ^ife«?ll2 1 
tKU (9. 9 ~>^^=^V;vy/V;^l^>^-- 2. 7-v^-^/l^ 
\f=L uiy— 3 — ^=3rv//U'^^:7 ji>-— 2 . 5 -v^^yVb' 

mmmi tmwj:iim^^^ . 2,. 7-b'>^ 

^yv) -9, 9—'y^^'y^^y^^iruiy(OV^Jy:^=^^^ 
i)r^y.7ir-=^^J^&2. 09 g (2mmol) i:3-^=¥'WV'- 
2, 5 — v^!tJ/V5:/l^^^7^>^0. j4 5 g (2mmol) i: 
^a-^^-^fc^^. 0. 6 4 g cO^feSftcCD^Ma-g^ft: 

8, 2 0 OJ^U^I 9 5-efoofco : 
IH-NMR^'.-^i!^ (^iSECDCls) . , 6 , 0. 6-3. 0 (br. m, M 
40 TOK), 6. 5-7.8(br, m, b:ri;W, SU^^S^^IiJ^) 
[ 0 0, 5 4 ] . Hffifi?*] 2 2 
7if'J (9. 9 — 2 7-v^W^>^U 

.^JSi?iJli:[S!«?^<^:^ffit-J:«9. 2,. 7-b^>^ (^u^^ 
^/V) — 9„ 9 — i/^=^v//W7yV':^U>'CD h y >^^::i>'W 
7^;?;7^zir>i:.:fi2. 09 g ( 2 mmol) i: 5 , . 5' -v^t^: 
/l/^:/b-2, 2', -b'.^;^-7:n>'0. 4 4 g (2mmol) 

t$:a-^$-frAcig*v 0.6 2 g <D^^^m^(ommM 
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^'Hl 4, 6 0 0S:t/2. 52T*feofco' 
1H-NMR;^-<> h/l^ (^jSECDCls), 5 0.6-2.2(br, m, flg 
, 6. 6-7, 8 (br, m. RU^^^Wd 

[0 0 5 5] nmm 2 3 

^JteMi tmt?ie*S}cj;i9. 2, (:/n^;^ 

f^/V) -9, 9 -i/-^^v'/l^>'-^l^:^t^Vcr) h y 
^^7^-^:=-^; . 09 g (2mmol) i 1 . 4~v?^^ 

y^V— 2, 5 — i/^/V^/V^>'if>'0. 6 6 g (2 mm 
ol) t 0. 9 8 g cOlffeHflco^li 

tv^^ma. 5 0 0^0^3. 0 5-rrfco/Co 
IH-NMR;^^^ h/W (j^j^CDCls), 6 0.4-2.2(br, m, M 
J^i^), 4.0-4,3(br, s,0CH2), '6.7-7.8(br, m, tf^ 

[0 0 5 6] |IJfe«?ij2 4' 
' tKU (9/ 9--v^^=3rv-yWy^;V:;d-UV-2. 
b"3^UV-v>-7 V^/V- 2. 2' — v^^7Vt:"j:i 

^JS«?iJl^lD«/j:*fe(;i<t«9. 2, (yn^7« 
^/v) —9, 9 — v^^=3{^i/>^i^v'/v^u>'C0 y ^n^/v 
^;7.7}^:r^r^ A:ft2. 09 g (2mmol) ^2, 2' -i>7^ 
/U^yVv?^:3i::^/l-:3^— r/l^O. 4 5 g (2mmol) t 4rfi 
-a^^-^^c^g*. 0. 6 8 g<D»^fell#:cD^^coa-^<*: 

18, S-OO^U^S. 5 2-efeof:io 

IH-NMR;^^^ h/W (^i^CDCls), 5 0.5-2. l(br, m. m 

mm) . . 6. 7-7. 9 (br, m, \^:=:^)V^ ^t^3^*J^) 

[0 0 5 7] HJSM 25 
tKU (9. 9— v^^=3p^y;ix:7/v;j-U>-- 2/ T-v^^/V 

^/W) -9, 9 — i/^=^V'>'^^>'l-^t-'>'CO y 
7}N;<^7^z^r>ix:fi2. 09g (2mmol) t { [2, 2' - 
c;?^ (4, 4' -v^?^;>'l-^ v'W ) 1 . 6-:7cc/ 

--.arif^^O, 7 7g (2mniol) i: Sra-g- $ii::^c^ 
1. 0 8 gco^^feBf^c^SJUa-g^i^^^fCo 

O^^^a^J-ffiSriBiJ^Li^c^Sfi: ^ttms, 2 0 0^ 
t/2. 5 1 -efeofco 
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CLAIMS 



[Claim(s)] 

[Claim 1] General formula (I) 
[Formula 1] 



(For hydrogen and a carbon number, among a formula. R and R' expresses the aryl group they are [ aryl 
group ] 6-18 pieces, an aryloxy group, or an aralkyi radical, X expresses hydrogen or a cyano group, 
respectively, and Ar is [ the alkyi group to 22 pieces, a cycloalkyi radical, an alkoxy group, an alkoxyalkyi 
group, an alkoxy alkoxyalkyi group, an alkoxy alkoxy alkoxyalkyi group, and a carbon number ] a formula 




(ID.) 

[Formula 2] 




the radical shown by C expresses R" and the aryl group whose number is 6-18. an aryloxy group, or an 
aralkyi radical, respectively, and a carbon number expresses [ the alkyi group to 22 pieces, a cycloalkyi 
radical, an alkoxy group, an alkoxyalkyi group, an alkoxy alkoxyalkyi group an alkoxy alkoxy alkoxyalkyt 
group, and a carbon number ] R" of integers to 1-22 among a formula, as for n') — expressing — n — 
the integer of 1-2,000 — expressing — the fluorene system alternating copolymer shown. 
[Claim 2] The EL element which contains a fluorene system alternating copolymer according to claim 1 
as a luminescent material of a luminous layer. 

[Claim 3] The EL element according to claim 2 whose aforementioned luminescent material is the 
mixture of the aforementioned fluorene system alternating copolymer and general-purpose polymeric 
materials. 

[Claim 4] The EL element according to claim 3 as which the aforementioned general-purpose polymeric 
materials are chosen from a polyvinyl carbazole, a PORIMECHIRU meta-acrylic rate, polystyrene, or an 
epbxy resin. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the EL element using the fluorene system alternating 
copolymer (FluorenebasedAlternating Copolymers) and it which are used as a luminescent material of 
the electroluminescence (EL is called Electroluminescence and the following) component of a 
macromolecule system. 
[0002] 

[Description of the Prior Art] These days, the EL element currently studied is the semi-conductor of an 
inorganic system like GaAs. and this semi-conductor has small magnitude, and since it is a low power, it 
is used now as the display of small area, a light emitting diode (LED is called Light Emitting Diode and 
the following) lamp, and semiconductor laser. However, there is demerit in which the process of high 
clarification is required, it is difficult to manufacture LED of a large area, and it also difficult to obtain 
efficient blue glow in manufacture of such a component. In addition, although there is an inorganic 
system EL element which made the macromolecule distribute the inorganic semi-conductor and this by 
which the fluorescent substance ion of metallic compounds was added, they have high driver voltage, 
and in order that they may operate by high electric field, a trouble is in the stability of a semi-conductor. 
[0003] Then, the organic system which solved such a trouble recently (Appl.Phys.Lett. 51, and p.913 
(1987)) And a macromolecule system (Nature. 347. and p.539) EL (1990) ingredient is deyeloped, and 
research to this field is done briskly. That is, if an electrical potential difference is applied to the EL 
element which placed the macromolecule (the international patent WO 92/No. 03491. WO 93/No. 14177. 
and WO 94/No. 15368) which vapor-deposits organic dye. or (JP,6-13360,A and JP,7-26254.A) has 
conjugated double bond between an anode plate and cathode, generally, from an anode plate side, from a 
cathode side, an electron is poured in for an electron hole, respectively, and when they move and 
recombine with a luminous- layer, light will be emitted. And research to which it is going to apply these to 
the next-generation monotonous color display which substitutes for a current cathode-rays tube (CRT), 
a plasma display (PDP), and a liquid crystal display (LCD) or an electrochemical cel. image sensors, and 
an optical coupjer is done. . , 

[0004] 

[Problem(s) to be Solved by the Invention] However, although extent which the component which vapor- 
deposited and manufactured the aforementioned organic dye has a problem in manufacturing 
repeatability and a uniform thin film, and has such a problem with a macromolecule system component is 
solved, commercializing has many technical problems which should still be solved in stability, 
effectiveness, and the point of a life. On the other hand as the aforementioned giant-molecule system 
luminescent material, polyphenylene vinylene (PPV is called hereafter), the poly thiophene (PTh is called 
hereafter), and a polyphenylene system macromolecule (Synth.Met. 50 (1-3). p.491 (1992) and 
Adv.Mater., 4, p.36 (1992)) etc. — it is — current, although research to such polymeric materials is done 
There is a problem that it cannot dissolve in an organic solvent, furthermore, PPV which a suitable 
substituent is introduced, and workability is raised and carries out luminescence of blue, green, and a 
color with various red and a PTh derivative (Synth.Met.. 62. and p.35 (1994) — ) Although Adv.Mater.. 4, 



p.36 (1994) and Macromolecules, 28. and p.7525 (1995) are proposed, the production process is 
complicated and a problem is in stability. 

[0005] Moreover, the fluorene system macromolecule which carries out blue luminescence is also 
proposed (Jpn.I.Appl.Phys.. 30, and p.1941 (1991)). This was also using the matter which cannot 
manufacture the macromolecule which has various conjugated double bond, and its manufacture 
approach. Then, this invention persons came to complete this invention, as a result of repeating 

^research, in order to manufacture the macromolecule EL ingredient of the varieties which the 
manufacture approach is easy, and the structure of the last matter is clear, and may be well dissolved in 

-an organic solvent. 



[Means for Solving the Problem] The fluorene system alternating copolymer used as a luminescent 
material of the macromolecule system EL element concerning this invention is displayed by the following 
general formula (I). 



R R' X 

[0008] inside of formula, R. and R' — respectively — hydrogen and a carbon number — the alkyl group 
to 22 pieces — A cycloalkyi radical, an alkoxy group, an alkoxyalkyi group, an alkoxy alkoxyalkyi group. 
An alkoxy alkoxy alkoxyalkyi group, the aryl group whose carbon number is 6-18 pieces, An aryloxy 
group or an aralkyi radical is expressed. For example, methyl, ethyl. Propyl, isopropyl, butyl, isobutyl, 
pentyl. hexyl, Ethylhexyl one, heptyl, octyl, iso octyl. nonyl, DESHIRU, Dodecyl, hexadecyl. octadecyl, 
DOKODESHIRU, cycio propyl. Cyclopentyl, cyclohexyl, methoxy, ethoxy ** butoxy, Hexyloxy one. 
methoxy ethoxyethyl, methoxyethoxy ethoxyethyl, phenyl, phenoxy, tolyl. benzyl, naphthyl, anthryl. etc. 
are expressed. X expresses hydrogen or a cyano group, and Ar is the following formula [0009]. 
[Formula 5] 



[0006] 



[0007] 
[Formula 4] 




(I) 




[0010] 
[Formula 6] 




[0011] Expressing the radical shown by C expresses R" and the aryl group whose number is 6-18, an 
aryloxy group, or an aralkyi radical, respectively, and a carbon number expresses [ the alky! group to 22 
pieces, a cycloalkyi radical, an alkoxy group, an alkoxyalkyi group, an alkoxy alkoxyalkyi group, an alkoxy 
alkoxy alkoxyalkyi group, and a carbon number ] R" of integers of 1-22 among a formula, as for nO, n 
expresses the integer of 1-2.000. 

[0012] Here, although especially the degree of polymerization of the copolymer of this invention is not 
limited, in the point that there is fusibility to an organic solvent and a thin film can form by spin coating 
or the casting approach, as a degree of polymerization, 1-2.000 are desirable and it is still more 
desirable that it is 3-1.000. The Wittig (Wittig) reaction which especially the manufacture approach of a 
copolymer of having conjugated double bond is not limited, either, for example, is a well-known approach 
(J.Am.Chem.Soc, 82. p.4669. Org.React.. 25, and p.73) (refer to the following (1977) reaction formula (a).) 
The inside of a formula, R, R\ and Ar And n is the same as the aforementioned definition, reaction- 
formula (b) - (e) — also setting — the same — KUNEBENAGERU (Knoevenagel) condensation 
(J.Org.Chem.. 25, and p.813 (1960) — ) Maacromolecules. 27, and p.3009 (refer to the following (1994) 
reaction formula (b)), the approach (Org.React.. 27. and p.345 (1981) — ) of Heck (Heck) by the palladium 
catalyst Macromolecules. 28. and p.6410 (1995), (refer to the following reaction formula (c)) the 
approach (U.S. Pat. No. 3,401.152, J.Chem.Soc. Chem. Commun.. and p.32 (1992) — ) using a precursor 
Science, 269, and p.376 (refer to the.following (1995) reaction formula (d)), and the reaction 
(J.Polym.Sci.. Part A-1.4, and p.1337 (1996) — ) using a strong base like potassium-tert butoxide Synth, 
Met.. 62. p.35, etc. can be used for this invention (refer to the following (1 994) reaction formula (e)). 
[0013] 
[Formula 7] 






[0014] When it explains to a detail more, generally the monomers with which manufacture of the 
copolymer using a Wittig reaction is presented are phosphonium salt and dialdehyde. and make them 
react under a strong base nature catalyst like sodium or alkyi lithium using an organic solvent like 
ethanol. 

[0015] In this invention, in the fluorene system phosphonium salt which has a substituent in a screw 
(BUROMO (or chloro) methyl) fluorene or its part as phosphonium salt, on the other hand, although 
various dialdehydes can be used, as dialdehyde. all the fluorene system phosphonium salt displayed by 
the general formula (I) after a polymerization and saturation aliphatic series, or aromatic series 
dialdehyde is included. Specifically as fluorene system phosphonium salt Like the triphenyl phosphonium 
salt of a 2. triphenyl phosphonium salt [ of 7-screw (bromomethyl) fluorene ]. 2. and 7-screw 



(bromomethyl)-9-alkyl fluorene A carbon number The alkyi group to 22 pieces, [ the hydrogen 1 
individual of nine locations of a fluorene ] A cycloalkyi radical, an alkoxy group, an alkoxyalkyi group, an 
alkoxy alkoxyalkyi group. An alkoxy alkoxy alkoxyalkyi group, the aryl group whose carbon number is 6- 
18 pieces, The phosphonium salt of the fluorene permuted by the aryloxy group or the aralkyi radical, 
Like the triphenyl phosphonium salt of 2, the 7-screw (bromomethyl) -9, and 9-dialkyl fluorene. and the 
hydrogen 2 individual of nine locations of a fluorene A carbon number, respectively The alkyI group to 22 

"pieces, a cycloalkyi radical, an alkoxy group, The phosphonium salt of the fluorene permuted by the aryl 
group an alkoxyalkyi group, an alkoxy alkoxyalkyi group, an alkoxy alkoxy alkoxyalkyi group, and whose 

-carbon number are 6-18 pieces, the aryloxy group, or the aralkyi radical is mentioned. The saturation 
aliphatic series dialdehyde or the phthalaldehyde like [ as dialdehyde ] glutaraldehyde on the other hand, 
A carbon number like the aromatic series dialdehyde which does not have a substituent like an isophthal 
aldehyde and a terephthal aldehyde or 1, the 4-dialkyl -2, and 5-diformyl benzene The alkyI group to 22 
pieces, A cycloalkyi radical, an alkoxy group, or the aryl group of 6-18 carbon numbers. The aromatic 
series dialdehyde by which the hydrogen 2 individual of a ring was permuted by the aryloxy group or the 
aralkyi radical. A 2 and 2 - or 3, and 3 - or 4, and 4 -diformyl biphenyl, 2 and 2 - or 3, and 3 - or 4. and 

4 - diformyl diphenyl ether, diphenyl SURUFHDO. or a diformyl biphenyl derivative like diphenyl alkylamine, 
A terphenyl dialdehyde compound like a 2, 7-diformyl fluorene derivative, 4, and 4 -diformyl terphenyl, 1, 
a naphthalene dialdehyde compound like 8-diformyl naphthalene, 1 and 8- or 3. an anthracene 
dialdehyde compound like 6-diformyl anthracene. 2, 6-diformyl pyridine, 2, 5-diformyl furan, 2. 5-diformyl 
thiophene. 3. 4-dialkyl -2, 5-diformyl thiophene, 5, and 5-diformyl -2, 2 -bithiophene, The 1. 4-dialkyl -2, 

5- diformyl pyrrole, 1, and 1 -dialkyi -5. 5'-diformyl -2, 2-bipyrrole, 5 and 5-diformyl -1, l-bipyrrole, 3, 

6- diformyl dibenzofuran, 3. 6-diformyl dibenzo thiophene. 2. 5-screw (2- 3- or 4-formylphenyl) -1,3, 
4-diphenyl thiadiazole. There is a diformyl carbazole by which a carbon number like alkyI -3 and 6- 
diformyl carbazole was permuted by the alkyI group or cycloalkyi radical to 22 pieces. 

[0016] Moreover, the screw (cyano methyl) fluorene which replaced with the aforementioned fluorene 
system phosphonium salt, and cyanides like a sodium cyanide was made to react to the aforementioned 
screw (bromomethyl) fluorene and its derivative as a monomer with which manufacture of the copolymer 
using KUNEBENAGERU (Knoevenagel) condensation is presented, and was manufactured, and its 
derivative can be used, and he is aforementioned Wittig (Wittig) as dialdehyde. The dialdehyde compound 
used at the reaction can be used as it is. This copolymerization reaction makes two monomer 
compounds react using an organic solvent like a tetrahydrofuran or toluene under a strong base nature 
catalyst like tetra — n-butyl ammonium hydroxide or potassium^ert butoxide, 

[0017] Furthermore. Heck by the palladium catalyst (Heck) Generally an approach is palladium acetate 
and a tree about bromination or an iodination aromatic compound, and an aromatic series divinyl 
compound in a basic solvent like dimethylformamide. It uses together with o-tolyl HOSUFEN and an 
amine compound like tributylamine. and a condensation reaction is carried out. Therefore, the 
bromination or the iodination aromatic compound concerning this invention can add a bromine or iodine 
to the aforementioned fluorene and its derivative, and bromination or the derivative which carried out 
iodination can be used for it as it is. For example, if fluorene. 9-alkyl or 9. and 9-dialkyl fluorene is 
processed with a bromine in dimethylformamide or a chloroform solvent, the fluorene compound with 
which 2 and 7-dibromo fluorene or the hydrogen of the nine locations was permuted by the alkyI group 
will be obtained. On the other hand, as an aromatic series divinyl compound, m-divinylbenzene, p- 
divinylbenzene, 2, and 2'- or 3, and 3- or 4, and 4'-divinylbiphenyl, 2, 5-divinyl thiophene and 2, and 6- 
divinyl naphthalene etc. carries out the Wittig reaction of the aforementioned dialdehyde compound, and 
is obtained, for example. 

[0018] Furthermore, by the approach using the aforementioned precursor, if a screw (chloro or 
bromomethyl) fluorene and its derivative are made to react with tetrahydrothiophene in a methanol 
solvent in relation to this invention as a monomer, a tetrahydrothiophene salt can be obtained easily. 
Therefore, the screw (chlorb or bromomethyl) fluorene obtained by the aforementioned Wittig reaction 
and its derivative can be used as one side of the monomer of this invention as it is. After carrying out a 



polymerization reaction and dialyzing this tetrahydrothiophene salt in water or a methanol solvent, if it 
heats in a vacuum, the polymer of this invention will be obtained. 

[0019] Moreover, by the approach of carrying out a polymerization using a strong base, if the screw 
(chloro or bromomethyl) fluorene of the above concerning this invention and its derivative are made to 
react by strong base like potassium-tert-butoxide or n-butyl lithium in toluene or a tetrahydrofuran 
solvent, a polymer will be obtained easily. Therefore, the aforementioned screw (chloro or bromomethyl) 
fluorene and its derivative can be used as it is as a monomer also by this approach. 
[0020] Furthermore, since the polymer concerning this invention which forms a luminous layer is placed 
between an anode plate and cathode, namely, it can use together with the ingredient (JP,2"-135361.A, 
jP 3_152184.A. and JP,6-207170,A) of the hole-injection layer which it can use for the thing of a 
general component configuration, and is a well-known fact, and an electron injection layer like an anode 
plate / luminous layer / cathode and can also constitute, the configuration of the EL element using the 
fluorene system macromolecule of this invention is not limited especially about a component 
configuration. A component configuration called an anode plate / hole-injection layer / luminous layer / 
electron injection layer / cathode is also included by the EL element of this invention. In this case 
namely, as an anode plate On the glass as a transparent support substrate, a transparent plastic, or a 
quartz. ITO as an electrode material, gold, copper, the tin oxide, a metal like a zinc oxide, or a metallic 
oxide, The ingredient with which an organic-semiconductor compound like polypyrrole, the poly aniline, 
and the poly thiophene was usually covered by the thickness of 10nm - 1 micro is used. On the other 
hand, or as cathode Sodium, magnesium, calcium, aluminum, an indium, silver, gold, metals like copper, or 
those alloys can be used. A hole-injection layer is polyvinyl-carbazole. 2, and 5-screw (4- 
diethylaminophenyl). -1.3. 4-OKISA diazole. Or N, N -diphenyl-N. N -(3-methylphenyl)-1. and 1- 
biphenyl-4.4 -diamine (TPD) as an electron injection layer — tris (eight quinolinol) aluminum and 2-(4- 
tert-buthylphenyl)-5-(4-biphenyl)- 1. 3. and 4-OKISA diazole — 2. 4. and 7-trinitro full — me ~ a well- 
known compound like non — respectively — vacuum deposition, spin coating, casting, or LB what is 
necessary is just to form these thin films on an anode plate or cathode using the well-known thin film 
formation approaches, such as law 

[0021] And the luminescence polymer of this invention can also be used, mixing with PPV of the 
luminescence polymer with which the aforementioned hole-injection layer and an electron injection layer, 
or this invention is different from each other, and fusibility, and an existing luminescence polymer like a 
PTh derivative. For example, after melting a polyvinyl carbazole and Pori (1, the 4-hexyloxy phenylene - 
2, 5-diyl vinylene) or Pori (3-hexyl thiophene). and the fluorene system giant molecule of this invention 
to an organic solvent like chloroform, the layer concerned can be made to form in the layer which 
adjoins it by the spin coating method or the casting method. Here, although not limited especially, to a 
polyvinyl carbazole. concentration prepares the fluorene system giant molecule of this invention so that 
it may become 0.1 - 50 % of the weight preferably 0.001% of the weight or more, and as the thickness of 
a thin film is set to 50nm - 1 micro, it is preferably used for it 5nm - Smicro. Moreover, it can dissolve in 
an organic solvent common in addition to an electron hole transfer layer and an electron transport layer, 
and the macromolecule in which thin film formation is possible can also be mixed and used for the 
aforementioned concentration and the range of thickness. As an usable giant molecule, for example, a 
polymethyl methacrylate. polyacrylic ester. Polystyrene, a polycarbonate, a polyvinyl chloride, 
polyethylene. Polypropylene, a polyacrylonitrile, a polyvinyl pyrrolidone. polyvinyl alcohol. Polyvinyl 
acetate, a polyvinyl butyral, a polyvinyl amine, the poly caprolactone, Polyethylene terephthalate. 
polybutene terephthalate. polyurethane, ABS, polysulfone, thermoplastics like a polyvinyl fluoride. Or 
there are polyacetal. a polyamide. polyimide. polyester, alkyd resin, urea resin, furan resin, nylon, 
melamine resin, phenol resin, silicone resin, general-purpose resin like an epoxy resin, etc. 
[0022] 

[Embodiment of the Invention] Although the EL element using the fluorene system alternating copolymer 
for EL elements and it concerning this invention is hereafter explained to a detail based on an example, 
this invention is not limited to these examples. 



[0023] 
[Example] 

The monomer used for monomer composition this invention may use what kind of monomer, as long as a 
polymer is the macromolecule with which are satisfied of a general formula (I). Moreover, although not 
indicated below, generally it could compound easily, or a well-known compound, the analogue, and the 
monomer that can be purchased were compounded and purchased by the well-known approach and the 
"similar approach, and was used for manufacture of a polymer. 

[0024] 1L equipped with 2, the synthetic agitator of a 7-screw (bromomethyl)-9-hexyl fluorene. the 
-thermometer, and the reflux capacitor 9-hexyl fluorene 50.0g (0.2 mols), paraformaldehyde 60g (2.0 
mols), and 500g of 30% of HBr nitric-acid solutions were put into the three-lot flask, and it was made to 
react at the temperature of 60 degrees C for 24 hours. Temperature was reduced to ordinary 
temperature after the reaction, and the solid-state of thin yellow was deposited. After filtering this, 
water and a methanol washed several times, it was made to fully dry in 40-degree C vacuum oven, and 
the solid-state with a white of 74g (85% yield) was obtained. The melting point was 143-145 degrees C. 
1 H-NMR spectrum (solvent CDCI3). d 0.88 (t. 3H. CH3). 1.25 (m. 8H. CH2). 2.01 (m. 2H. CH2). 3.98 (t, 
1H. CH). 4.63 (s, 4H, CH2Br). 7.39-7.72 (m, 6H. aromatic series) 

[0025] 1L equipped with the synthetic agitator, thermometer, and reflux capacitor of the triphenyl 
phosphonium salt of a 2 and 7-screw (bromomethyl)-9-hexyl fluorene 2 and 7-screw (bromomethyl)-9- 
hexyl fluorene 43.6g (0.1 mols). triphenyl phosphine 78.7g (0.3 mols), and N.N-dimethylformamide 500mL 
were put into the three-lot flask, and it was made to react at reflux temperature for 12 hours. 3L which 
temperature was reduced and was subsequently stirred to ordinary temperature after the reaction It 
was gradually dropped into the ethyl ether solvent, and the white solid-state was deposited. After 
filtering this, ethyl ether washed several times, it was made to fully dry in 40-degree C vacuum oven, 
and the solid-state with a white of 92.2g (96% yield) was obtained. 

1 H-NMR spectrum (solvent CDCI3) and d 0.25 (br, 3H. CH3). 1.60-1.24 (m, 10H, CH2), 2.83 (t. 1H. CH), 
5.66-5.76 (d. 4H. and CH2Br). 6.76-7.11 (m, 6H. fluorenyl aromatic series), 7.49-7.81 (m, 30H, aromatic 
series) 

[0026] 1L equipped with 2. the 7-screw (bromomethyl) -9. the synthetic agitator of 9-dihexyl fluorene, 
the thermometer, and the reflux capacitor 9 and 9-dihexyl fluorene 33.4g (0.1 mols), paraformaldehyde 
30g (1.0 mols), 30% of HBr nitric-acid solution of 300g, and 120g of 48% of HBr water solutions were put 
into the three-lot flask, and it was made to react at 60 degrees C for 24 hours. After reducing 
temperature to ordinary temperature after the reaction and diluting this resultant with the cold water of 
500mL. it extracted 3 times in the dichloromethane of 200mL. After setting the extracted this organic 
solution, it washed with water, saturation NaHC03 water solution, and salt water again. Then, the 
obtained organic solution was dried with sulfuric anhydride magnesium, the solvent was evaporated after 
filtration, and the viscous liquid was obtained. This liquid was refined using the silica gel column (ethyl 
acetate/hexane = 1/10 of mixed solutions), the solvent was evaporated, and the liquid with 44.2g (85% 
yield) transparent and colorless viscosity was obtained. 

1 H-NMR spectrum (solvent CDCI3). d 0.59 (br, 6H, CH3). 0.72-1.04 (m, 16H. CH2), 1.95 (m. 4H. CH2). 
4.60 (s. 4H, CH2Br), 7.33-7.62 (m. 6H, aromatic series) 

[0027] 1L equipped with the synthetic agitator, thermometer, and reflux capacitor of the triphenyl 
phosphonium salt of 2. the 7-screw (bromomethyl) -9. and 9-dihexyl fluorene 2, 7-screw (bromomethyl) 
-9, and 9-dihexyl fluorene 26.0g (0.05 mols). torr phenyl phosphine 39.3g (0.15 mols). and N.N- 
dimethylformamide 300mL are put into a three-lot flask. It was made to react at reflux temperature for 
12 hours. 1.5L which temperature was reduced and was subsequently stirred to ordinary temperature 
after the reaction It was gradually dropped into the ethyl ether solvent, and the white solid-state was 
deposited. After filtering this, ethyl ether washed several times, it was made to fully dry in 40-degree C 
vacuum oven, and the solid-state with a white of 49. 6g (95% yield) was obtained. 
1 H-NMR spectrum (solvent CDCI3) and d 0.11 (br. 6H. CH3), 0.62-1.09 (m. 16H. CH2), 1.39 (m. 4H. 
CH2), 5.21-5.28 (d, 4H, and CH2BrX 6.83-7.27 (m, 6H, fluorenyl aromatic series). 7.54-7.75 (m. 30H. 



aromatic series) 

[0028] Dimethyl sulfoxide 300mL and 2.8g (0.057 mols) of sodium cyanides refined in the three-lot flask 
of 500mL(s) equipped with the agitator, the thermometer, and the reflux capacitor under a synthetic 
nitrogen-gas-atmosphere mind of a 2 and 7-screw (cyano methyl)-9-hexyl fluorene were put in. and it 
stirred, heating at 90 degrees C. Then, heating was made to react at 90 degrees C for 12 hours, if a 
cyanide dissolves completely after adding gradually stop, 2, and 7-screw (bromomethyl)-9-hexyl 
fluorene lOg (0.023 mols). in this case, the steps from a color with the red color of this reaction mixture 
— it changes to deep dark brown. After extracting this reactant 3 times by the dichloromethane of 
200mL after reducing temperature to ordinary temperature after reaction termination and adding distilled 
water of 500mL, and mixing an organic solvent to this extract, it is made to fully dry using sulfuric 
anhydride magnesium. After filtering this solution, the solvent was evaporated and the orange solid-state 
was obtained. This was made to recrystallize in ethyl acetate/hexane (1:1). and the 5.7g (76% of yield) 
solid-state was obtained. The melting point was 130-131 degrees C. 

1 H-NMR spectrum (solvent CDCI3). delta 0.89 (t, 3H. CH3). 1.25 (m, 8H, CH2). 2.04 (m. 2H. GH2). 3.90 
(s, 4H. CH2CN). 4.02 (t. 1H. CH), 7.35-7.79 (m. 6H, aromatic series) 

[0029] After melting completely to N.N-dimethylformamide 300mL which refined 9 and 9-dihexyl 
fluorene 33.4g (0.1 mols) with the three-lot flask of 500mL(s) with an agitator under a synthetic 
nitrogen-gas-atmosphere mind of 2, 7-dibromo -9, and 9-dihexyl fluorene. 48g (0.3 mols) of bromines 
was added gradually. Subsequently, after flowing into the water of 500mL, extracting 3 times by 
diethylether of 200mL(s). after making it react in ordinary temperature for 12 hours, and mixing with an 
organic solvent, it washed continuously with a sodium-thiosulfate water solution and salt water, the 
organic layer was separated, and it was made to fully dry using sulfuric anhydride magnesium. After 
filtering this solution, the solvent was evaporated and the solid-state of thin yellow was obtained. This 
was made to recrystallize in a hexane and the crystal solid-state with a white of 43.8g (89% yield) was 
obtained. The melting point was 61-62 degrees C. 

1 H-NMR spectrum (solvent CDCI3), delta 0.55 (br, s, 6H, CH3), 0.73-1.03 (m, 16H, CH2), 1.90-1.94 (m, 
4H, CH2), 7.41-7.53 (m. 6H, aromatic series) 

[0030] 1L equipped with 2, the synthetic agitator of a 7-screw (bromomethyl)-9-{2-[2-(2- 
methoxyethoxy) ethoxy] ethyl} fluorene. the thermometer, and the reflux .capacitor 9-methoxyethoxy 
ethoxyethyl fluorene 31. 2g (0,1 mols), paraformaldehyde 30g (1.0 mols), 30% of HBr nitric-acid solution of 
300g. and 120g of 48% of HBr water solutions were put into the three-lot flask and it be made to react 
at 60 degrees C for 24 hours. After reducing temperature to ordinary temperature after the reaction and 
diluting a reactant with the cold water of 500mL, it extracted 3 times by the dichloromethane of 200mL. 
After mixing the extracted this organic solution, they are water and saturation NaHC03 again. It washed 
continuously with a water solution and salt water, the organic layer was separated, and it was made to 
dry enough using sulfuric anhydride magnesium. After filtering this solution, the solvent was evaporated 
and the viscous liquid of thin yellow was obtained. This liquid was refined using the silica gel column 
(ethyl acetate/hexane = one fourth of mixed solutions), the solvent was evaporated, and the liquid with 
39.8g (80% yield) transparent and colorless viscosity was obtained. 

1 H-NMR spectrum (solvent CDCI3), delta 2.28 (m. 3H, 0CH3), 3.41-3.71 (m, 12H. OCH2CH2). 4.09 (t. 
1H. CH), 4.60 (s. 4H, CH2Br), 7.25-7.71 (m, 6H. aromatic series) 

[0031] 2, the synthetic agitator of the triphenyl phosphonium salt of a 7-screw (bromomethyl)-9-{2-[2- 
(2-methoxyethoxy) ethoxy] ethyl} fluorene, 1L equipped with the thermometer and the reflux capacitor 
In a three-lot flask. 2, 7-screw (bromomethyl)-9-{2-[2-(2-methoxyethoxy) ethoxy] ethyl} fluorene 24.9g 
(0.05 mols). Triphenyl phosphine 39.3g (0.15 mols) and N.N-dimethylformamide 300mL were put in. and it 
was made to react at reflux temperature for 12 hours. 1.5L which temperature was reduced and was 
stirred to ordinary temperature after the reaction After having been gradually dropped into the ethyl 
ether solvent, depositing the white solid-state and filtering it, ethyl ether washed several times, it was 
made to fully dry in 40-degree C vacuum oven, and the solid-state with a white of 48.5g (95% yield) was 
obtained. 



1 H-NMR spectrum (solvent CDCI3X delta 1.22-1.41 (m, 2H, CH2), 2.16-2.42 (br, s. SH, 0CH3). 3.41-3.71 
(m. 10H, OCH2CH2X 4.18 (t, 1H, CH). 5.58-5.81 (d. 4H, and CH2Br). 6.81-7.22 (m. 6H. fluorene aromatic 
series), 7.27-7.84 (m, 30H. aromatic series) 

[0032] 1L equipped with the agitator, the thermometer, and the reflux capacitor under a synthetic 
nitrogen-gas-atmosphere mind of N-{2-[2-(2-methoxyethoxy) ethoxy] ethyl}-3 and 6-diformyl carbazole 
After putting dimethyl formaldehyde 191g (2.61 mols) and 1,2-dichloroethane lOOmL into the three-lot 

-flask and fully cooling to 0 degree C. the 197.6 g (1.29 mols) phosphoryl chloride (Phosphorus 
Oxychloride) was gradually dropped at this. Subsequently, after carrying out the temperature up of this 

.reaction mixture and stirring it to ordinary temperature for 1 hour, it cooled to 0 degree C again, and N- 
{2-[2-(2-methoxyethoxy) ethoxy] ethyl} carbazole 21. Og (0.067 mols) diluted by this at 1,2- 
dichloroethane 30mL was added gradually. After carrying out the temperature up of the 1 hour after 
reaction temperature and making it react to 90 degrees C for 24 hours, temperature is again reduced to 
ordinary temperature, and it is 1.5L. After diluting with iced water, it extracted 3 times in the 
dichloromethane of 200mL. After mixing the extracted this organic solution, they are water and 
saturation NaHC03 again. It washed continuously with a water solution and salt water, the organic layer 
was separated, and it was made to fully dry using sulfuric anhydride magnesium. After filtering this 
solution, the solvent was evaporated and the viscous yellow liquid was obtained. This liquid was made to 
recrystallize 3 times in little ethyl acetate, and the solid-state with a thin yellow of 1 1.1 g (45% yield) 
whose melting point is 108-109 degrees C was obtained. 

1 H-NMR spectrum (solvent CDCI3). delta 3.48-3.56 (m, 11H, OCH2CH2, and OCH3). 3.98 (t, 2H, OCH2). 
4.61 (t, 2H. NCH2). 7.62 (d, 2H, aromatic series), 8.13 (d, 2H, aromatic series), 8.68 (s. 2H, aromatic 
series), 10.15 (s, 2H. CHO) [0033] Synthetic example 1 Pori of a polymer () [ a fluorene -2. ] [ 7-diyl 
vinylene-N-{2-[2-] Under a synthetic nitrogen-gas-atmosphere mind of the ethoxy] ethyl} carbazole -3 
and 6-diyl vinylene, in a lOOmL flask with an agitator 2, 1.75g of triphenyl phosphonium salts of 7-screw 
(bromomethyl) fluorene (2-methoxyethoxy) (2mmol) and N-{2-[2-(2-methoxyethoxy) ethoxy] ethyl}^3 
and 6-diformyl carbazole 0.74g (2mmol) are put in. After melting completely to dehydrated ethanol 60mL 
and chloroform 20mL. metallic sodium takes with a syringe 2.3g of solutions dissolved 5% to dehydrated 
ethanol. and trickles them into this gradually at it Subsequently, 0.1 Ns after making it react in ordinary 
temperature for 12 hours Hydrochloric-acid watei^solution ImL was put in. the reaction was ended, and 
the depositing solid-state was filtered. Washed this solid-state with the methanol, it was made to fully 
dry in 40-degree C vacuum oven, and the title polymer of a 0.82g yellow solid-state was obtained. The 
results of having used the tetrahydrofuran as the solvent for this polymer, and having measured weight 
average molecular weight and molecular weight distribution by GPC. using polystyrene as a primary 
standard were 2.700 and 1.69, respectively. 

1 H-NMR spectrum (solvent CDCI3), delta 3.3-4.0 (br, d, fluorene - CH2 and carbazole-alkoxy), 4.3-4.6 
(br, s, NCH2), 6.5-8.4 (br, m, vinyl, and aromatic series) 

[0034] By the same approach as the synthetic example 1 of example 2 Pori (9-hexyl fluorene -2, the 7- 
diyl vinylene-N-{2-[2-(2-methoxyethoxy) ethoxy] ethyl} cull bar -3. 6-diyl vinylene) The result to which 
the polymerization of 1.92g (2mmol) of triphenyl phosphonium salts of a 2 and 7-screw (bromomethyl)- 
9-hexyl fluorene and the N-{2-[2-(2-methoxyethoxy) ethoxy] ethyl}-3 and 6-diformyl carbazole 0.74g 
(2mmol) was carried out. The title polymer of a 0.86g yellow solid-state was obtained. The results of 
having measured the weight average molecular weight and molecular weight distribution of this polymer 
by the same approach as an example 1 were 5.900 and 1.87. respectively. 

1 H-NMR spectrum (solvent CDCI3), delta 0.6-2.2 (br, m. fluorene-aliphatic series), 3.4-4.0 (br, d, 
fluorene-CH. a fluorene. a carbazole. and alkoxy), 4.3-4.6 (br, s, NCH2), 6.6-8.3 (br, m, vinyl, and 
aromatic series) 

[0035] By the same approach as the synthetic example 1 of example 3 Pori (9 and 9-dihexyl fluorene -2, 
the 7-diyl vinylene-N-(2-[2-(2-methoxyethoxy) ethoxy] ethyl} cull bar -3, 6-diyl vinylene) 2.09g (2mmol) 
of triphenyl phosphonium salts of 2. the 7-screw (bromomethyl) -9, and 9-dihexyl fluorene, and N-{2-[2- 
(2-methoxyethoxy) ethoxy] ethyl}-3 and 6-diformyl carbazole 0.74g (2mmol) As a result of carrying out 



a polymerization, the title polymer of a 0.92g yellow solid-state was obtained. The results of having 
measured the weight average molecular weight and molecular weight distribution of this polymer by the 
same approach as an example 1 were 11,400 and 2.04, respectively. 

1 H-NMR spectrum (solvent CDCIS). delta 0.6-2.2 (br. m. fluorene-aliphatic series). 3.3-3.9 (br, d, 
carbazole-alkoxyX 4.3-4.6 (br. s. NCH2), 6.6-8.4 (br. m. vinyl, and aromatic series) 
[0036] By the same approach as the synthetic example 1 of example 4 Pori (the 9-(2-[2-(2- 
methoxyethoxy) ethoxy] ethyl}-fluorene -2. the 7-diyl vinylene-N-{2-[2-(2-methoxyethoxy) ethoxy] 
ethyl} cull bar -3. 6-diyl vinylene) 2. 7-screw (Bromomethyl) -9-(2-[2- The result to which the 
polymerization of 2.05g (2mmol) of triphenyl phosphonium salts of an ethoxy] ethyl} fluorene and the N- 
{2-[2-(2-methoxyethoxy) ethoxy] ethyl}-3 and 6-diformyl carbazole 0.74g (2mmoI) was carried out, (2- 
methoxyethoxy) The title polymer of a 0.81 g yellow solid-state was obtained. The results of having 
measured the weight average molecular weight and molecular weight distribution of this polymer by the 
same approach as an example 1 were 2,900 and 1.41, respectively. 

1 H-NMR spectrum (solvent CDCI3). delta 2.1-2.4 (br, s, fluorene - CH2), 3.2-3.9 (br. m. fluorene - CH, 
fluorene and carbazole-alkoxy). 4.3-4.6 (br. s. NCH2), 6.5-8.4 (br. m. vinyl, and aromatic series) 
[0037] Example 5 Pori ( — nine - hexyl — a fluorene - two — seven - diyi - one - cyano — vinylene - 
|sj _ { — _ [ — two - (2-methoxyethoxy) — ethoxy — ] ~ ethyl — } — a carbazole - three — six - 
diyI - one - cyano — vinylene — ) — composition — nitrogen gas atmosphere — mind — the bottom - 
- an agitator — with — 100 — mL — a flask — 2 — 7-screw After melting completely to 
tetrahydrofuran 20mL which refined (cyano methyl)-9-hexyl fluorene 0.66g (2mmol) and N-{2-[2-(2- 
methoxyethoxy) ethoxy] ethyll-3 and 6-diformyl carbazole 0.74g (2mmol), - It cooled to 78 degrees C. It 
is 1.0 mols to this. Methanol 0.04mL containing hydroxylation tetra — n-butyl ammonium was dropped 
with the micro syringe. Subsequently, after having carried out the temperature up of the temperature 
gradually to 50 degrees C, having made it react after 30 minutes for 12 hours, putting in 0.1 N 
hydrochloric-acid water-solution 1 mL and terminating a reaction, the methanol of 250mL(s) was 
gradually filled with this reaction mixture, and the solid-state was deposited. Washed this solid-state 
with the methanol, it was made to fully dry in 40-degree C vacuum oven, and the title polymer of a 0.80g 
yellow solid-state was obtained. The results of having used the tetrahydrofuran as the solvent for this 
solid-state, and having measured weight average molecular weight and molecular weight distribution by 
GPC, using polystyrene as a primary standard were 38.700 and 4.28. respectively. 
1 H-NMR spectrum (solvent CDCI3). delta 0.5-2.1 (br, m. fluorene-aliphatic series), 3.2-4.0 (br. m. 
fluorene - CH. and a fluorene and carbazole-alkoxy), 4.3-4.6 (br, s, NCH2). 6.5-8.2 (br, m, vinyl, and 
aromatic series) 

[0038] Under a synthetic nitrogen-gas-atmosphere mind of example 6 Pori (9 and 9-dihexyl fluorene -2. 
7-diyl vinylene-m-phenylenevinylene), with a lOOmL flask with an agitator 2, 7-dibromo -9. and 9- 
dihexyl fluorene 0.98g (2mmol). After melting completely to dimethylformamide 15mL which refined m- 
divinylbenzene 0.26g (2mmol), acetic-acid palladium 18.2mg, and tree o-tolyl phosphine 124mg. 
tributylamine 1.4mL was dropped with the syringe, after [ subsequently. ] having carried out the 
temperature up of the temperature gradually to 100 degrees C, having made it react after 30 minutes for 
24 hours, putting in 0.1 N hydrochloric-acid water-solution ImL and terminating a reaction — this — it 
flowed into the methanol of reaction mixture 250mL gradually, and the solid-state was deposited. 
Washed this solid-state with the methanol, it was made to fully dry in 40-degree C vacuum oven, and 
the title polymer of a 0.81 g yellow solid-state was obtained. The results of having used the 
tetrahydrofuran as the solvent for this polymer, and having measured weight average molecular weight 
and molecular weight distribution by GPC. using polystyrene as a primary standard were 35,400 and 3.21. 
respectively. 

1 H-NMR spectrum (solvent CDCI3). delta 0.4-2.2 (br, m. aliphatic series). 6.5-7.8 (br. m, vinyl, and 
aromatic series) 

[0039] By the same approach as the synthetic example 6 of example 7 Pori (9 and 9-dihexyl fluorene -2. 
7-diyl vinylene-p-phenylenevinylene), it is 2 and 7-dibromo. - 9 and 9-dihexyl fluorene 0.98g (2mmol) 



and p-divinylbenzene 0.26g (2mmol) As a result of carrying out a polymerizatioa the title polymer of a 
0.85g yellow solid-state was obtained. The results of having measured weight average molecular weight 
and molecular weight distribution by the same approach as an example 6 were 26,300 and 2.89, 
respectively. 

1 H-NMR spectrum (solvent CDCI3), delta 0.5-2.2 (br, m. aliphatic series), 6.5-7.8 (br, m, vinyl, and 
aromatic series) 

"[0040] By the same approach as the synthetic example 1 of example 8 Pori (9-hexyl fluorene -2. 7-diyl 
vinylene-p-phenylenevinylene), they are 1.92g (2mmol) of triphenyl phosphonium salts of a 2 and 7- 

-screw (bromomethyl)-9-hexyl fluorene, and terephthal aldehyde 0.27g (2mmoi). As a result of carrying 
out a polymerization, the title polymer of a 0.62g yellow solid-state was obtained. The results of having 
measured the weight average molecular weight and molecular weight distribution of this polymer by the 
same approach as an example 1 were 7,200 and 3.41, respectively. 

1 H-NMR spectrum (solvent CDCI3), delta 0.7-2.1 (br, m. aliphatic series), 3.7-4.0 (br, s, fluorene - CH). 

6.5- 7.8 (br, m, vinyl, and aromatic series) 

[0041] By the same approach as the synthetic example 1 of example 9 Pori (9 and 9-dihexyl fluorene -2, 
7-diyl vinylene-p-phenylenevinylene), it is 2 and 7-screw (bromomethyl). - 2.09g (2mmol) of triphenyl 
phosphonium salts, and terephthal aldehyde 0.27g of 9 and 9-dihexyl fluorene (2mmol) As a result of 
carrying out a polymerization, the title polymer of a 0.68g yellow solid-state was obtained. The results of 
having measured the weight average molecular weight and molecular weight distribution of this polymer 
by the same approach as an example 1 were 38.200 and 4.45. respectively. 

1 H-NMR spectrum (solvent CDCI3). delta 0.5-2.2 (br. m, aliphatic series), 6.5-7.8 (br. m. vinyl, and 
aromatic series) 

[0042] By the same approach as the synthetic example 1 of example 10 Pori (9-hexyl fluorene -2. 7-diyl 
vinylene-m-phenylenevinylene), they are 1.92g (2mmol) of triphenyl phosphonium salts of a 2 and 7- 
screw (bromomethyl)-9-hexyl fluorene, and isophthal aldehyde 0.27g (2mmol). As a result of carrying out 
a polymerization, the title polymer of a 0.64g thin yellow solid-state was obtained. The results of having 
measured the weight average molecular weight and molecular weight distribution of this polymer by the 
same approach as an example 1 were 12.700 and 5.01, respectively. 

1 H-NMR spectrum (solvent CDCI3). delta 0.6-2.2 (br, m. aliphatic series), 3.6-4.0 (br, s, fluorene - CH), 
6.4-7.8 (br. m. vinyl, and aromatic series) 

[0043] By the same approach as the synthetic example 1 of example 11 Pori (9 and 9-dihexyl fluorene - 
2, 7-diyl vinylene-m-phenylenevinylene), it is 2 and 7-screw (bromomethyl). - 2.09g (2mmol) of triphenyl 
phosphonium salts, and isophthal aldehyde 0.27g of 9 and 9-dihexyl fluorene (2mmol) As a result of 
carrying out a polymerization, the title polymer of a 0.69g thin yellow solid-state was obtained. The 
results of having measured the weight average molecular weight and molecular weight distribution of this 
polymer by the same approach as an example 1 were 43.500 and 4.12, respectively. 
1 H-NMR spectrum (solvent CDCI3), delta 0.4-2.2 (br, m. aliphatic series), 6.5-7.8 (br. m, vinyl, and 
aromatic series) 

[0044] By the same approach as the synthetic example 1 of example 12 Pori (9-hexyl fluorene -2. the 
7-diyl vinylene-pyridine -2. 6-diyl vinylene), it is 2, triphenyl phosphonium salt [ of a 7-screw 
(bromomethyl)-9-hexyl fluorene ]g [ 1.92 ] (2mmol) and 2. and 6-diformyl pyridine 0.27g (2mmol). As a 
result of carrying out a polymerization, the title polymer of a 0.66g yellow solid-state was obtained. The 
results of having measured the weight average molecular weight and molecular weight distribution of this 
polymer by the same approach as an example 1 were 20,800 and 5.10, respectively. 
1 H-NMR spectrum (solvent CDCI3), delta 0.7-2.2 (br. m. aliphatic series), 3.7-3.9 (br. s. fluorene - CH), 

6.6- 7.8 (br. m, vinyl, and aromatic series) 

[0045] By the same approach as the synthetic example 1 of example 13 Pori (9 and 9-dihexyl fluorene - 
2, the 7-diyl vinylene-pyridine -2, 6-diyl vinylene), it is 2 and 7-screw (bromomethyl). - Triphenyl 
phosphonium salt [ of 9 and 9-dihexyl fluorene ]g [ 2.09 ] (2mmol) and 2, and 6-diformyl pyridine 0.27g 
(2mmol) As a result of carrying out a polymerization, the title polymer of a 0.68g yellow solid-state was 



obtained. The results of having measured the weight average molecular weight and molecular weight 
distribution of this polymer by the same approach as an example 1 were 35,700 and 3.33, respectively. 
1 H-NMR spectrum (solvent CDCI3). delta 0.4-2.2 (br, m, aliphatic series), 6.6-7.8 (br, m, vinyl, and 
aromatic series) 

[0046] By the same approach as the synthetic example 1 of example 1 4 Pori (9-hexyl fluorene -2, 7-diyl 
vinylene -2, 2'-bipyrrole - 5 and 5'-diyl vinylene) 2, triphenyl phosphonium salt [ of a 7-screw 
Cbromomethyl)-9-hexyl fluorene ]g [ 1.92 ] (2mmol) and 5. 5 -diformyl -2, and 2-bipyrrole 0.40g (2mmol) 
As a result of carrying out a polymerization, the title polymer of a 0.78g yellow solid-state was obtained. 
The results of having measured the weight average molecular weight and molecular weight distribution of 
this polymer by the same approach as an example 1 were 3,500 and 1.75, respectively. 
1 H-NMR spectrum (solvent CDCI3X delta 0.7-2.0 (br. m, aliphatic series), 3.6-3.8 (br, s, fluorene - CH), 
5.4-5.8 (br, d, pyrrole - CH2), 6.0-7.8 (br, m, vinyl, and aromatic series) 

[0047] By the same approach as the synthetic example 1 of example 1 5 Pori (9 and 9-dihexyl fluorene - 
2, 7-diyl vinylene -2, 2-bipyrrole - 5 and 5 -diyi vinylene) 2, 7-screw (bromomethyl) -9, triphenyl 
phosphonium salt [ of 9-dihexyl fluorene ]g [ 2.09 ] (2mmol) and 5, 5 -diformyl -2, and 2-bipyrrole 0.40g 
(2mmol) As a result of carrying out a polymerization, the title polymer of a 0.85g yellow solid-state was 
obtained. The results of having measured the weight average molecular weight and molecular weight 
distribution of this polymer by the same approach as an example 1 were 8,100 and 2.03, respectively. 
1 H-NMR spectrum (solvent CDCI3), delta 0.4-2.1 (br, m, aliphatic series), 5.5-5.8 (br, d. pyrrole - CH2), 

6.1- 7.8 (br, m, vinyl, and aromatic series) 

[0048] By the same approach as the synthetic example 1 of example 16 Pori (9-hexyl fluorene -2. the 
7-diyl vinylene-furan -2, 5-diyl vinylene), it is 2, triphenyl phosphonium salt [ of a 7-screw 
(bromomethyl)-9-hexyl fluorene ]g [ 1.92 ] (2mmol) and 2, and 5-diformyl furan 0.25g (2mmol). As a 
result of carrying out a polymerization, the title polymer of a 0.62g **** solid-state was obtained. The 
results of having measured the weight average molecular weight and molecular weight distribution of this 
polymer by the same approach as an example 1 were 20,200 and 4.35, respectively. 
1 H-NMR'spectrum (solvent CDCI3), delta 0.6-2.2 (br, m, aliphatic series), 3.8-4.0 (br, s, fluorene - CH), 

6.2- 7.8 (br, m, vinyl, and aromatic series) 

[0049] By the same approach as the synthetic example 1 of example 17 Pori (9 and 9-dihexyl fluorene - 
2, the 7-diyl vinylene-furan -2, 5-diyl vinylene), it is 2 and 7-screw (bromomethyl). - Triphenyl 
phosphonium salt [ of 9 and 9-dihexyl fluorene ]g [ 2.09 ] (2mmol) and 2, and 5-diformyl furan 0.25g 
(2mmol) As a result of carrying out a polymerization, the title polymer of a 0.58g dark yellow solid-state 
was obtained. The results of having measured the weight average molecular weight and molecular weight 
distribution of this polymer by the same approach as an example 1 were 9,600 and 1.78, respectively. 
1 H-NMR spectrum (solvent CDCIS), delta 0.5-2.1 (br, m, aliphatic series), 6.2-7.8 (br, m, vinyl, and 
aromatic series) 

[0050] By the same approach as the synthetic example: 1 of example 18 Pori (9-hexyl fluorene -2, the 
7-diyl vinyleneHihiophene -2, 5-diyl vinylene), it is 2, triphenyl phosphonium salt [ of a 7-screw 
(bromomethyl)-9-hexyl fluorene ]g [ 1.92 ] (2mmol) and 2, and 5-diformyl thiophene 0.28g (2mmol). As a 
result of carrying out a polymerization, the title polymer of a 0.62g dark **** solid-state was obtained. 
The results of having measured the weight average molecular weight and molecular weight distribution of 
this polymer by the same approach as an example 1 were 9,300 and 3.89, respectively. 
1 H-NMR spectrum (solvent CDGI3), delta 0.6-2.2 (br, m, aliphatic series), 3.7-4.0 (br, s, fluorene - CH), 
6.4-7.8 (br, m, vinyl, and aromatic series) 

[0051] By the same approach as the synthetic example 1 of example 19 Pori (9 and 9-dihexyl fluorene - 
2, the 7-diyl vinyleneHihiophene -2, 5-diyl vinylene), it is 2 and 7-screw (bromomethyl). - Triphenyl 
phosphonium salt [ of 9 and 9-dihexyl fluorene ]g [ 2.09 ] (2mmol) and 2, and 5-diformyl thiophene 0.28g 
(2mmol) As a result of carrying out a polymerization, the title polymer of a 0.68g dark yellow solid-state 
was obtained. The results of having measured the weight average molecular weight and molecular weight 
distribution of this polymer by the same approach as an example 1 were 5,600 and 1.73, respectively. 



1 H-NMR spectrum (solvent CDCI3), delta 0.3-2.1 (br, m, aliphatic series). 6.4-7.7 (br. m. vinyl, and 
aromatic series) 

[0052] the same approach as the synthetic example 1 of example 20 Pori (a fluorene -2. the 7-diyl 
vinylene-3-hexyl thiophene -2. 5-diyl vinylene) — 2, 1,75g [ of triphenyl phosphonium salts of 7-screw 
(bromomethyl) fluorene ] (2mmol) and 3-hexyl -2. and 5-diformyl thiophene 0.45g (2mmol) As a result of 
carrying out a polymerization, the title polymer of a 0.58g red solid-state was obtained. The results of 
"having measured the weight average molecular weight and molecular weight distribution of this polymer 
by the same approach as an example 1 were 8.600 and 3.43. respectively. 

-1 H-NMR spectrum (solvent CDCI3), delta 0.8-1.8 (br, m. aliphatic series), 2.4-2.7 (br. s, thiophene - 
CH2), 3.7-4.0 (br, s. fluorene - CH2). 6.4-7.8 (br, m. vinyl, and aromatic series) 

[0053] By the same approach as the synthetic example 1 of example 21 Pori (9 and 9-dihexyl fluorene - 
2, the 7-diyl vinylene-3-hexyl thiophene -2, 5-diyl vinylene) 2, 7-screw (bromomethyl) -9, 2.09g [ of 
triphenyl phosphonium salts of 9-dihexyl fluorene ] (2mmol) and 3-hexyl -2. and 5-diformyl thiophene 
0.45g (2mmol) As a result of carrying out a polymerization, the title polymer of a 0.64g red solid-state 
was obtained. The results of having measured the weight average molecular weight and molecular weight 
distribution of this polymer by the same approach as an example 1 were 8.200 and 1.95. respectively. 
1 H-NMR spectrum (solvent CDCI3). delta 0.6-3.0 (br, m, aliphatic series), 6.5-7.8 (br. m. vinyl, and 
aromatic series) 

[0054] By the same approach as the synthetic example 1 of example 22 Pori (9 and 9-dihexyl fluorene - 
2. 7-diyl vinylene -2. Z — bithiophene -5, 5-diyl vinylene) 2. 7-screw (bromomethyl) -9. triphenyl 
phosphonium salt [ of 9-dihexyl fluorene ]g [ 2.09 ] (2mmol) and 5. 5-diformyl -2. and 2 -bithiophene 
0.44g (2mmol) The result which carried out the polymerization, The title polymer of a 0.62g dark red 
solid-state was obtained. The results of having measured the weight average molecular weight and 
molecular weight distribution of this polymer by the same approach as an example 1 were 14,600 and 
2.52, respectively. 

1 H-NMR spectrum (solvent CDCI3). delta 0.6-2.2 (br, m. aliphatic series). 6.6-7.8 (br. m. vinyl, and 
aromatic series) 

[0055] By the same approach as the synthetic example 1 of example 23 Pori (9 and 9-dihexyl fluorene - 
2, 7-diyl vinylene -1, 4-JIHEK[S0KISHI -2. 5-phenylenevinylene) 2. 7-screw (bromomethyl) -9. triphenyl 
phosphonium salt [ of 9-dihexyl fluorene ]g [ 2.09 ] (2mmol) and 1. 4-JIHEKISOKISHI -2, and 5-diformyl 
benzene 0.66g (2mmol) The result which carried out the polymerization, The title polymer of a 0.98g 
**** solid-state was obtained. The results of having measured the weight average molecular weight and 
molecular weight distribution of this polymer by the same approach as an example 1 were 13.500 and 
3.05, respectively. 

1 H-NMR spectrum (solvent CDCI3). delta 0.4-2.2 (br, m. aliphatic series). 4.0-4.3 (br, s. 0CH2), 6.7-7.8 
(br, m. vinyl, and aromatic series) 

[0056] By the same approach as the synthetic example 1 of example 24 Pori (9 and 9-dihexyl fluorene - 
2, 7-diyl vinylene-diphenyl ether -2. 2 -diyi vinylene), it is 2 and 7-screw (bromomethyl). - Triphenyl 
phosphonium salt [ of 9 and 9-dihexyl fluorene ]g [ 2.09 ] (2mmol) and 2, and 2 -diformyl diphenyl ether 
0.45g (2mmol) As a result of carrying out a polymerization, the polymer of the title of a 0.68g thin yellow 
solid-state was obtained. The results of having measured the weight average molecular weight and 
molecular weight distribution of this polymer by the same approach as an example 1 were 18.500 and 
3.52, respectively. 

1 H-NMR spectrum (solvent CDCI3). delta 0.5-2.1 (br. m. aliphatic series), 6.7-7.9 (br. m. vinyl, and 
aromatic series) 

[0057] By the same approach as the synthetic example 1 of example 25 Pori (9 and 9-dihexyl fluorene - 
2, 7-diyl vinylene - (3-methoxy) -1. the 4-phenylene -1, 6-dioxy hexamethylene - (2-methoxy) -1. 4- 
phenylenevinylene) 2.09g (2mmoi) of triphenyl phosphonium salts, and ([2 and 2-dimethoxy (4 and 4- 
diformyl)] 1 and 6-phenoxy} hexane 0.77g of 2, the 7-screw (bromomethyl) -9, and 9-dihexyl fluorene 
(2mmol) The result which carried out the polymerization, The title polymer of a 1.08g light green color 



solid-state was obtained. The results of having measured the weight average molecular weight and 
molecular weight distribution of this polymer by the same approach as an example 1 were 8,200 and 2.51, 
respectively. 

^ H-NMR spectrum (solvent CDC13), delta 0.3-2.1 (br, m. aliphatic series). 3.6-4.2 (br. m, 0CH2). 6.4-7.7 
(br, m, vinyl, and aromatic series) 

[0058] By the same approach as the synthetic example 1 of example 26 Pori (9 and 9-dihexyl fluorene - 
2, 7-diyl vinylene -1, the 2-phenylene -1, 6-dioxy hexamethylene -1, 2-phenylenevinylene) 2. the 7- 
screw (bromomethyl) -9, 2.09g (2mmol) of triphenyl phosphonium salts of 9-dihexyl fluorene, [(2 and 2 - 
diformyl) 1 and 6-JIFENOKISHI] As a result of carrying out the polymerization of the hexane 0.65g 
(2mmol), the title polymer of a d.85g apricot color solid-state was obtained. The results of having 
measured the weight average molecular weight and molecular weight distribution of this polymer by the 
same approach as an example 1 were 4,500 and 1 .79, respectively. 

1 H-NMR spectrum (solvent CDCI3), delta 0.4-2.0 (br, m, aliphatic series). 3.9-4.1 (br, s. 0CH2), 6.6-7.7 
(br, m, vinyl, and aromatic series) 

[0059] By the same approach as the synthetic example 1 of example 27 Pori (9 and 9-dihexyl fluorene - 
2. 7-diyl vinylene -1. the 3-phenylene -1. 6-dioxy methylene -1. 3-phenylenevinylene) 2. the 7-screw 
(bromomethyl) -9, 2.09g (2mmol) of triphenyl phosphonium salts of 9-dihexyl fluorene, [(3 and 3 - 
diformyl) 1 and 6-JIFENOKISHI] As a result of carrying out the polymerization of the hexane 0.65g 
(2mmol), the polymer of the title of a 0.88g thin yellow solid-state was obtained. The results of having 
measured the weight average molecular weight and molecular weight distribution of this polymer by the 
same approach as an example 1 were 9,800 and 2.23, respectively. 

1 H-NMR spectrum (solvent CDCI3). delta 0.4-2.0 (br. m. aliphatic series), 3.9-4.1 (br. s. 0CH2), 6.5-7.7 
(br. m, vinyl, and aromatic series) 

[0060] By the same approach as the synthetic example 1 of example 28 Pori (9 and 9-dihexyl fluorene - 
2, 7-diyl vinylene -1. the 4-phenylene -1. 6-dioxy hexamethylene -1, 4-phenylenevinylene) 2, the 7- 
screw (bromomethyl) -9. 2.09g (2mmol) of triphenyl phosphonium salts of 9-dihexyl fluorene. [(3 and 3- 
diformyl) 1 and 6-JIFENOKISHI] As a result of carrying out the polymerization of the hexane 0.65g 
(2mmol). the title polymer of a 0.86g yellow solid-state was obtained. The results of having measured 
the weight average molecular weight and molecular weight distribution of this polymer by the same 
approach as an example 1 were 6,800 and 1.68. respectively. 

1 H-NMR spectrum (solvent CDCI3), delta 0.4-2.1 (br. m, aliphatic series), 3.8-4.1 (br. s, 0CH2). 6.6-7.7 
(br. m, vinyl, and aromatic series) 

[0061] the proton of the macromolecule manufactured in the example 11 while the structure of the 
polymer manufactured in the above example was shown in Table 1. respectively, and each carbon 13 
nuclear-magnetic-resonance spectrum — it is shown in drawing 1 and drawing 2 . 
[0062] 
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[0063] 
[Table 2] 
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[Table 3] 
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[0065] 
[Table 4] 
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[0066] It asked for the ultraviolet-rays (UV is called Utraviolet and the following) spectrum and the 



photoluminescence (PL is called Photoluminescence and the following) spectrum from the film of a thin 
film using the polymer manufactured in ultraviolet rays, photoluminescence and the electroluminescence 
property, and the example of the manufacture above of an EL element. Here, after it made it dissolve in 
the chloroform solution of 5mL(s) and formation of a thin film refined 0,1 g of said polymers using the 
0.2micro filter, it was based on the spin coating method which controlled the spin rate so that the 
thickness of a thin film was set to about 100nm (usually 900 - 1,200rpm). After drying the sample after 
-coating termination in ordinary temperature, first, it asked for UV spectrum and asked for PL spectrum 
after that using the wavelength of UV peak maximal value. Thus, the obtained result was summarized 
-and displayed on Table 2. 
[0067] 
[Table 5] 
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[0068] As shown in Table 2, the polymer of this invention shows PL peak maximal value (420-564nm) of 
a large field. That is. the polymer of this invention carries out photoluminescence of various hues. In 
addition, these UV spectrums and PL spectrums are shown in drawing 3 - drawing 23 . 
[0069] Next, the component configuration generally used. i.e.. the EL element which consists of an itO 
substrate / a luminous layer / an electrode, was manufactured, and EL property was investigated. Here, 
the luminous layer chose aluminum as an electrode using what mixed the general-purpose giant 
molecule mentioned above, using the polymer manufactured in the aforementioned example as it is. for 
example, a polyvinyl carbazole. a PORIMECHIRU meta-acrylic rate, polystyrene, and an epoxy resin with 
the polymer applied to this invention with a chloroform solvent. 

[0070] Like manufacture of the aforementioned UV spectrum and PL spectrum test sample, 
manufacture of an EL element formed the luminous layer with the spin coating method so that thickness 
might be set to 100nm on an ITO glass substrate, and it depended it on subsequently to this luminous 
layer top carrying out vacuum deposition of the aluminum. Thus, in order to search for the voltage- 
current property of the constituted EL element, current change was measured, changing an electrical 
potential difference to -10V to 25V. or more than it. As shown in drawing 24 - drawing 31 , the electrical 
potential differences which show that electroluminescence is performed with the critical voltage of the 
polymer concerning this invention, i.e.. the electrical potential difference beyond it. were 10-20V. 



Moreover, an electrical-potential-difference-electroluminescence property is shown in drawing 32 - 
drawing 35 . In order to analyze the light which carried out electroluminescence, the spectrum of the 
light which penetrates an ITO glass side was measured with the spectroscope, and the luminescent 
color phase was defined from the wavelength which shows the maximum luminescence. Furthermore, PL 
spectrum of the emitter which mixed two or more polymers manufactured by drawing 36 - drawing 39 
among the aforementioned example in EL spectrum and the aforementioned general-purpose 
macromolecule, and the voltage-current property, electrical-potential-difference-electroluminescence 
property and EL spectrum of an EL element which created this emitter according to the aforementioned 
oonfiguration were shown in drawing 40 - drawing 46 , drawing 47 - drawing 50 . and drawing 51 -52, 
respectively. Furthermore, the schematic diagram of a component configuration used by this invention 
was shown in drawing 53 . 
[0071] 

[Effect of the Invention] It is effective in the ability to manufacture the macromolecule EL ingredient of 
the various classes which the electroluminescence devices using the fluorene system alternating 
copolymer for EL elements and it concerning this invention are simple for the manufacture approach, 
and clear in the structure of the last matter as explained above, and may be well dissolved in an organic 
solvent. 
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[Brief Description of the Drawings] 

[Drawing 1] Polymer concerning the example 1 1 of this invention It is drawing having shown 1 H-NMR 
spectrum. 

[Drawing 2] It is drawing having shown the polymer 13C-NMR spectrum concerning the example 1 1 of 
this invention. 

[Drawing 3] UV spectrum of the polymer concerning the example 1 of this invention (continuous line.) 
Hereafter, it is PL spectrum (broken line.) similarly, the following — being the same — it is shown 
drawing. 

[Drawing 4] It is drawing having shown UV spectrum and PL spectrum of a polymer concerning the 
example 2 of this invention. 

[Drawing 5] It is drawing having shown UV spectrum and PL spectrum of a polymer concerning the 
example 3 of this invention. 

[Drawing 6] It is drawing having shown UV spectrum and PL spectrum of a polymer concerning the 
example 5 of this invention. 

[Drawing 7] It is drawing having shown UV spectrum and PL spectrum of a polymer concerning the 
example 6 of this invention. 

[Drawing 8] It is drawing having shown UV spectrum and PL spectrum of a polymer concerning the 
example 7 of this invention. 

[Drawing 9] It is drawing having shown UV spectrum and PL spectrum of a polymer concerning the 
example 8 of this invention. 

[Drawing 10] It is drawing having shown UV spectrum and PL spectrum of a polymer concerning the 
example 10 of this invention. 

[Drawing 1 1] It is drawing having shown UV spectrum and PL spectrum of a polymer concerning the 
example 12 of this invention. 

[Drawing 12] It is drawing having shown UV spectrum and PL spectrum of a polymer concerning the 
example 13 of this invention. 

[Drawing 13] It is drawing having shown UV spectrum and PL spectrum of a polymer concerning the 
example 14 of this invention. 

[Drawing 14] It is drawing having shown UV spectrum and PL spectrum of a polymer concerning the 
example 15 of this invention. 

[Drawing 15] It is drawing having shown UV spectrum and PL spectrum of a polymer concerning the 
example 17 of this invention. 

[Drawing 16] It is drawing having shown UV spectrum and PL spectrum of a polymer concerning the 
example 19 of this invention. 

[Drawing 17] It is drawing having shown UV spectrum and PL spectrum of a polymer concerning the 
example 21 of this invention. 

[Drawing 18] It is drawing having shown UV spectrum and PL spectrum of a polymer concerning the 
example 23 of this invention. 

[Drawing 1 9] It is drawing having shown UV spectrum and PL spectrum of a polymer concerning the 



example 24 of this invention. 

[Drawing 20] It is drawing having shown UV spectrunn and PL spectrum of a polymer concerning the 
example 25 of this invention. 

[Drawing 21] It is drawing having shown UV spectrum and PL spectrum of a polymer concerning the 
example 26 of this invention. 

[Drawing 22] It is drawing having shown UV spectrum and PL spectrum of a polymer concerning the 
Example 27 of this invention. 

[Drawing 23] It is drawing having shown UV spectrum and PL spectrum of a polymer concerning the 
example 28 of this invention. 

[Drawing 24] It is drawing having shown the voltage-current property of the EL element using the 
polymer concerning the example 1 of this invention. 

[Drawing 25] It is drawing having shown the voltage-current property of the EL element using the 
polymer concerning the example 2 of this invention. 

[Drawing 26] It is drawing having shown the voltage-current property of the EL element using the 
polymer concerning the example 3 of this invention. 

[Drawing 27] It is drawing having shown the voltage-current property of the EL element using the 
polymer concerning the example 5 of this invention. 

[Drawing 28] It is drawing having shown the voltage-current property of the EL element using the 
polymer concerning the example 6 of this invention. 

[Drawing 29] It is drawing having shown the voltage-current property of the EL element using the 
polymer concerning the example 7 of this invention. 

[Drawing 30] It is drawing having shown the voltage-current property of the EL element using the 
polymer concerning the example 8 of this invention. 

[Drawing 31] It is drawing having shown the voltage-current property of the EL element using the 
polymer concerning the example 10 of this invention. 

[Drawing 32] It is drawing having shown the electrical-potential-difference-electroluminescence 
property of the EL element using the polymer concerning the example 6 of this invention. 
[Drawing 33] It is drawing having shown the electrical-potential-difference-electroluminescence 
property of the EL element using the polymer concerning the example 7 of this invention. 
[Drawing 34] It is drawing having shown the electrical-potential-difference-electroluminescence 
property of the EL element using the polymer concerning the example 8 of this invention. 
[Drawing 35] It is drawing having shown the electrical-potential-difference-electroluminescence 
property of the EL element using the polymer concerning the example 10 of this invention. 
[Drawing 36] It is drawing having shown the electroluminescence spectrum of an EL element using the 
polymer concerning the example 6 of this invention. 

[Drawing 37] It is drawing having shown the electroluminescence spectrum of an EL element using the 
polymer concerning the example 7 of this invention. 

[Drawing 38] It is drawing having shown the electroluminescence spectrum of an EL element using the 
polymer concerning the example 8 of this invention. 

[Drawing 39] It is drawing having shown the electroluminescence spectrum of an EL element using the 
polymer concerning the example 10 of this invention. 

[Drawing 40] It is drawing having shown PL spectrum of the mixture film of the polymer and polyvinyl 
carbazole concerning the example 6 of this invention. (The figure in a box shows the weight fraction of a 
polymer.) the' following — the same — 

[Drawing 41] It is drawing having shown PL spectrum of the mixture film of the polymer and polyvinyl 
carbazole concerning the example 7 of this invention. 

[Drawing 42] It is drawing having shown PL spectrum of the mixture film of the polymer and polyvinyl 
carbazole concerning the example 12 of this invention. 

[Drawing 43] It is drawing having shown PL spectrum of the mixture film of the polymer and 
polymethylmethacrylate concerning the example 6 of this invention. 



[Drawing 44] It is drawing having shown PL spectrum of the mixture film of the polymer and polystyrene 
concerning the example 12 of this invention. 

[Drawing 45] It is drawing having shown PL spectrum of the mixture film of the polymer and 
polymethylmethacrylate concerning the example 12 of this invention. 

[Drawing 46] It is drawing having shown PL spectrum of the mixture film of the polymer and epoxy 
concerning the example 6 of this invention. 

iDrawing 47] It is drawing having shown the voltage-current property of the EL element using the 
mixture film of the polymer (weight fraction 0.25) and polyvinyl carbazole concerning the example 6 of 
•this invention. 

[Drawing 48] It is drawing having shown the electrical-potential-difference-electroluminescence 
property of the EL element using the mixture film of the polymer (weight fraction 0.25) and polyvinyl 
carbazole concerning the example 6 of this invention. 

[Drawing 49] It is drawing having shown the electrical-potential-difference-electroluminescence 
property of the EL element using the mixture film of the polymer (weight fraction 0.5) and polyvinyl 
carbazole concerning the example 13 of this invention. 

[Drawing 50] It is drawing having shown the electrical-potential-difference-electroluminescence 
property of the EL element using the mixture film of the polymer (weight fraction 0.5) and polyvinyl 
carbazole concerning the example 13 of this invention. 

[Drawing 51] It is drawing having shown EL spectrum of an EL element using the mixture film of the 
polymer (weight fraction 0.2) and polyvinyl carbazole concerning the example 6 of this invention. 
[Drawing 52] It is drawing having shown EL spectrum of an EL element using the mixture film of the 
polymer (weight fraction 0.2) and polyvinyl carbazole concerning the example 7 of this invention. 
[Drawing 53] It is drawing having shown the example of a configuration of the EL element using the 
fluorene system alternating copolymer concerning this invention, or the mixture film of this and a 
general-purpose macromolecule as a luminous layer. 
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